
AD-A140 596 SPECIALIZED COMMON CARRIERS: LONG DISTANCE ALTERNATIVES 1/3
FOR MILITARY INSTALLATIONS(U) NAVAL POSTGRADUATE SCHOOL
MONTEREY CA S L KLINGLER MAR 84

UNCLASSIFIED F/G 17/2 NLIIIIIIIIIIIII
EIIIIIIIIIIIIu

smomhhhhhmhuIIII.."..III
IIIIIIIIIIIIII
l l l l l l l 

l l l l l l I

lllllll mom



r .-

Lo

IWllKi 20

I-o

1111.25 jj114 1I1.6

MICROCOPY RESOLUTION TEST CHART
NWA NAL BUREAU OF STANDARDS-1963-A I

d I

-WAIL

.. -.4'" , -,. -.., __
~.44-

mann



NAVAL POSTGRADUATE SCHOOL
Monterey, California

aAPR2 719 84

THESIS A
SPECIALIZED COMMON CARRIERS: LONG DISTANCE

ALTERNATIVES FOR MILITARY INSTALLATIONS

by

Scott L. Klingler

March 1984

C- Thesis Advisor: Dan C. Boger

% Approved for public release; distribution unlimited.

84 04 27 069



SSCumATV CLASSIPICAhIoN O, THIS PAGE (ohmn Des. ...

REPORT DOCUMENTATION PAGE BEFORECOMPLETINGFORM

--- loop MUMM ACCESSION No. RECIVIENT'S CATALOG NUMBER

14. TITL6E (IMI ASlId) 5. TYPE OF REPORT & PERIOD COVERED

Specialized Common Carriers: Long Master's Thesis
Distance Alternatives for Military March 1984

* Insl ations1UU 4. PERFORMING Ono. RIPORT NUMBER

7. AIITN@RfJ a. CONTRACT ON GRANT NUMWW1(0)

* Scott L. Klingler

S. PEROROMING ORGANIZATIONMNSM AND ADDRESS 10. PROGRAM ELEMEN~T PROJECT, TASK
AREA & WORK UNIT NUNSER

Naval Postgraduate School
Monterey, CA 93943

It. CONTROLLING OFFICE NAME AND AGGRESS 12. REPORT DAT&

Naval Postgraduate School March 1984
Monterey, CA 93943 19. NUMUER orPAGES

204
1.MNITORNG AGENCM NAN & ACORE-0 eSlfi b er I CaWrollf Office) IS. SECURITY' CLASS, (of this e pot)

I. 3 ASIFICATION, DOWNGRADING
ULe

1S. OSTONOSJTIO STATEMigNT (of Xis flopere

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of us. .beuie Implored Itoe 11" if Ofbii fto Rep..l)

fS. SUPPLSMENTARY MOTES

19. Key WON"S (Cowie s o shb At* diessm' m and tgb "frlssh urnS..

Telecommunications; Telephone; Cost Reduction; Specialized
Common Carriers; Military Base Telephone Services; Long Distance
Telecommunications.

10.ASSISACT -Oton =e"W." a~ mseYm u~I'Ms ihe

Specialized Common Carriers, communications carriers which came
into existence offering private line microwave service, are now
significant competitors in the long distance telecommnunications
industry. This thesis provides military installation managers
with a basic knowledge of how Specialized Common Carriers enter-f ed the telecommuunications market, what services Specialized

DD 102 601TON OF IMWON a to SSOLaEV

%/W 0142. I.P. 014. "a0 SECURITY CLASSIFICAION OP THIS PA6E (WIM MostI------



SCIUI"TV CLAUIPICATIWN Of THIS PAGE ffib DA" Eauu.

Common Carriers offer, and how to obtain these services for a
military installation. It includes a case study evaluation of
the potential use of long distance services of two of these
competing common carriers at Naval Air Station Moffett Field,
California. A computer program used to calculate the costs of
using these two alternative long distance carriers is included
as part of the case study.

...

$,N 0102- I..01d460l

219CURITY CLICA T1094 &TOOP TI P&(GWWAlW 09e "ee



3;rcved for Putkhc release; distribution unlimited.

Specialized Ccamon Carriers:
Long Tistance Alternatives for Kilitary Installations

by

Scott L. Klingler
Captaif, ,United States Air Force

B.S., Br gan Young University, 1979

Submitted in partial fulf±i.1uent of the
requireagnts for the egree of

HASTIR CP SCIENCE IN TELECOMMUNICATIONS SYSTEMS MANAGEMENT

fzcm the

NAVAL POSTGRADUATE SCHOOL
March 1984

Authcz:________ ___

Thesis Advisor

Second Reader

Chairsa:. Department of Administrative Sci'lnces

Loan of I , foraation and Policy Sciences

3



fI

E USTUACT

S;ecialized Common Carriers, commuticaticns carriers

which cage into existence offering private line micrcwave

service, are now significant competitors in the long

distance telecommunications industry. This thesis provides

silitary irstallaticn telecommunications managers with a

kasic knowledge of how Specialized Common Carriers .ntered

the teleccumunicaticns market, what services Specialized

Common Carriers offer, and how to obtain these services for

a military installation. It includes a case study evalua-

tion cf the potential use cf long distance services cf two

cf t ese ccmpeting common carriers at Naval hir Station

Moffett field, California. A computer program used to

calculate the costs of using these two alternative lcng

distarce carriers is included as part of the case study.
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I. INUR9.UCTION

This thesis addresses Specialized Common Carriers

(SCCs), those communications carriers which entered the
market offering special ccmmunications servicss not
adequately being provided by existing common carriers.&
Initially, the special services offered by SCCs were pr-ra-

rily Icirt-to-point private line microwave links for data or
cther ctstcm transmission needs, but tcday SCCs are
competing in markets that have historically been open only
to the large domestic carriers such as American Telephone
and Telegraph (ATST) and Western Union. Today SCCs ars

succeedirg, not in the private line market in which they
started, but in the lcng distance, switchad network sarvices

market in direct competition with AT&T. In fact, the offer-
ings cf SCCs today are so "un"-special that some authors

refer to these carriers as Other Common Carriers (as in
cthex than ATMT). Ihis thesis will refer to these carriers

as Specialized Ccmmon Carriers, the name attached to them

when they first entered the market.

Eefore the advent of SCCs the base telecommunicaticns
manager 2 wculd rely heavily on the local telephone company

representative to fill any long distance telephone needs
since: 1) no other companies were in a position to cffer

service; and 2) the telephone company representative was
glad to do it. Today, amidst fierce competition in the lcng

'Some other classes of ccmmon car;,ers are Ccmmunitv
Antenna Television (CATV) packet sw .ching net
Value Added Networks IVANsI, mobile raio-telepnone marine
radi -telephone, radic paging, domestic, and internationalcarriers.

2The term "base telecommunications manager" is .4sed
throughout this thesis tc refer to telecommunica cns
managers at all types of military installations whether
bases, Fcsts, stations, or whatever.

10



distance market, tke base telecommunications anager nus-:

recognize that this attitude is no longer economically

sound. The purpose cf this thesis is to assist hase 4e1e-

communicaticns managers in understanding how SCCs came into

existerce, what lcng distance switched voice nptwcrk

services SCCs offer, how to evaluate the potential uss of

SCC services at their installations, and how to bean the

process tc procure these services.

This thesis is organized as follows: Chapter I

discusess the major events leading up to and followino the

Federal Ccmxunications Commission (FCC) rulig which author-

ized SCCs to openly compete in the private line micrcwave

field. 3 Chapter III gives information on the services

cffered by SCCs and ccmpares these services to thos_ offesrd

by ATST. This chapter also discusses compezitive prccu:e-

sent cf SCC services and the current use of SCC servic.s at

varicus military installaticns and Departie.nt of Defense

activities. Chapter IV is a case study analysis of a

specific military installation (Naval Air Station Moffett
Field, California) for the potential use of SCC Icra

distance telephone services instead of or in addition to
AT&T services. A computer program which calculates the

costs of using services of two of these altsrnative !cna
distarce carriers is included as par-t of the case study.

Chapter V sumMarizes the thesis.

ippendix A contains a chronology of major events

affecting Specia ized Common Carriers.

11



II. S_.ALJ Z;DO_! £!gRRS---k H'ISTOR

I. ISE IONG DISTANCE NONOPOLY

Since Alexander Graham Bell's patent was issued in 1876,

the Bell Telephone Company and the American Telephone and

Telegraph Company (AT&T) have had a nearly ccntirucus

icnopcly cm providing local and long distance telephcne

service in the United States.' Setting aside the argume.nts

whether the telephore industry was a natural monopoly s in
the beginning, except during a few years between 1894 and
1907, and from 1966 until today, an approved moncpoly it
was.

The first period of excepticn to the monopoly was caused

by the expiration of the Bell patent in 1894. As a result

of the ensuing competition, the independent -elephone ccmpa-
nies cwred 44 percent of all telephones by 1902 and 51

percent by 1907 [Ref. 4]. The period ended with the rcall

cf Theodore Vail as the president of ATST as he changed the
company's policy froi one of meeting competition tc one of
buying (cz forcing) competitors out of the market.

In 1910 the Interstate Commerce Commission was given

regulatory authority over the telephone industry, but it was
mot until the passage of the Communications Act of 1934 and
the fcrmaticn of the federal Communications Ccmmisso'n (FCC)

41he Bell Telephcne Company was fcrmed from the Bell
;atent Association ir 1877 and the American Telephone and
Telegraph Company was formed in 1885 by the Bell_ elephone
Compary to operate its long distance .system. For an ir.
depth review of the telephone industry's history see refer-
ences 1 , 2 , and 3.

9A natural monopcly is an economic concept based on the
principle that in certhin industries one company can prcvie
services more econcmically and efficiently than several
companies in a competitive environment. Raference 5 is an
execellent reference on this subject.

12



that the telephone industry was subject to any =eal

egulaticn.6

'bhe period of FCC regulation is very significant in the
history cf Specialized Commcn Carriers and is discussed in
the fcllcving secticns of this chapter.

M. 231 ABOVE 890 AlE CARTEIPOIE DECISIONS

Three FCC actions considered as landmarks in preparing
the way for new entrants into the common carrier private

line micrcvave field are the 1959 and 1960 FCC rulings
commonly referred to as the Above 890 lecisions and the 1S68

FCC ruling dubbed the Carterfoe decision.

I- Itsm- M9 Qj2ssons

microwave radio, an cutgrowth of the inverticn of

the klystrcn tube ky Bell Laboratories and the M.I.T.

Instrumentation Lab, was developed during Wc=Id War II for

radar applications. It was modified and began being used as

a transuissicn medium for point-to-point communications

because of its increased capacity, better quality, and
higher reliability over wire or cable transmission systems.

Shortly after world War II, Western union built a mlcrcvavq

syste3 connecting New York City and Philadelphia as an

experimert to see if it was suitable for use as a common
carrier system (Ref. 6]. By 1956 micrcwave transmissicn

accounted for 22 percent of the 10.5 mllion circuit miles

cf the telephone system (Ref. 7].

The 1959 and 1960 FCC Above 890 decisions cpened the
microwave field to private firms and individuals allowing

them to install micxcvave systems utilizing the frequency

':ve. with the FCC regulating the telephone industry
there is some questicn as t who regulate v hom be .ween the
FCC ard ATS1. In the FCC's first twendy-five years of eCis-

AT T's e mcncpo s e~lfc wh4 fhtence tkere w- :egl ~tion ch significantly decreased
ATMT's mcnc~o.Lisuc p it-on.

13



spectrum abcve 890 MEz for their own use. While this deci-

sion did not authori2e new companies to compete with %stab-
lished ccmcn carriers, it was certainly a step in that

direction. Since tie FCC prohibited sharing facilitis an!

systems, crly ccmpanies or users needing a large volume of

circuits between two points were economically able to takei
advantage cf building their own systems instead of leasing

from the common carriers.
The Above 890 decisions were not -he =esul- of ceti-

tions of companies seeking entrance into the microwave

carrier market, as cme would expect, but instead were tha

result of the persistence of microwave equipment manufac-

turers and potential users of private microwave links

[Ref. 8].

7he proceedings which led to the above 890 dscisicns
began in 1956 with an FCC review of microwave frequency

allocations which included a lock at letting pri.vatq users

construct their own microwave systems when common carrier

facilities were already available. The idea of private

microwave systems was not a new one? for there were already

tens of thousands of route miles of microwave syst-?s i:
existerce tc serve railroads, mining operations, pipelines,

and ether right-of-way companies at the timg of the Above

890 proceedings. (lef. 7] However, the prevailing FCC

policy bas to grant microwave licenses only tc common

carriers and right-cf-way companies due to a perceived
shortage cf frequencies available to allocate.

The oppositicn by established common carriers

(specifically &TCT, Vestern Union, and the inlspendent toel-
phone companies) was fierce. Their arguments against

permittirl private concerns to build their own micrcwave

7The first aplication for a private microwave sstem
was submitted in 8v a railroad company as en exper sent
to ccsgare the service mnd cost of thei ow system wit the
circu s they were leasing from common carrier* (Ref. 6].

14



systems were based on claims tlat the frequency spectrum was

limited and that the FCC had a responsibility to protect the

econcsic interests cf the established common carriers by

prohibiting copetiticn. They also argued that licer.ses for

Frivate microwave facilities should be given only when

common carrier services were unavailable and should be

revoked when common carrier facilities became available.
[Ref. 7] Furthermore:

Te Bel .Srates witnesses contended that to pers-It tbe
tinsng f iv t ystems wher common carrier la f -os are ava La be woud cause irrbearable hnra to the

toepbcne cmepanyps ability to provide a basic naticn-wide ccuamuncations service, which is vital in times of
ioaoce but indfatnsable in times Of paticntl 9emrgancl.
isc, theyc a se that widaspread li'censin ofr trivce

sisteus wcAid not cnli increabe the cost c-. coa unica-
tcis to the Nation's Iconos as a whole but would cast
an added burden upc thq inaividual and the small busi-

siaruai who would contin ue to rely on common carriers.

The arguments of ATST and the cthers failed,

because, "...the fact remained, the private applicants

ointed cut, that if Fermitted to construct their own fac!l-

ities, they would Frovide fcr their needs at such lower

costs than the carrier tariffs* [Ref. 101o. The FCC made

their decision in July 1959 concluding: "...there are now

available adequate frequencies above 890 .cs to take care of

the present and reascnatly fcrseeable future needs of beth

the ccmrcn carriers and private users for point-to-point

comaunicaticns systems" [Ref. 111.

Not ready tc give in without a fight, the ccm-on

carriers asked the FCC to take another look at the frequency

spectzcm question stating that with communications satel-

lites ccing into existence tke FCC should wait until it was

certain m satelite systems would not need the frequencies

:he -i,' c froeaency masurement were changed from

cycles t ater bese decisions.

15



above 890 MHz. The ICC reaffirmed their original decision

in 1960.

2. Sij=.f9M Degsio.

From its beginning, AT&T had a policy of ref!using

interccnnection with anyone and everyone. This was their
way cf ensuring their monopoly status. However, this stand
was changed when antitrust litigation in 1913 forced AT8T to
promise to allow independent telephone companies tc inter-

connect with the ATeT long distance network.' Connecticn cf

equiplent or attachments ty customers was quite ancther

matter--they were strictly prohibited by AT&T. In fact,
AT&T mairtained they had the right to remove the equipment
Cr stcp service to the customer. (Ref. 12 , 13]

In 1921 the Hush-A-Phone Corporation began manufac-
turing a simple non-electronic device to place over the

telep.cne mouthpiece to prevent room noises from teing

picked up, as well as to provide some privacy for the tele-
phone user so his/her conversation would not be heard by

ethers in tle room. AT&T sought prohibition of use of the

device. In 1955 the FCC weakened the AT&T interconnection

position by ruling:

The previsions ...shall not be cqnstrued or applied to
bar a customer .om using devices wh 9h serve his
convenience in his use of the facilities of the
Toleghcne Company ... provided any such device so used
would not endanger the safety of Telephone Company
em loyees or tne publici dama g, require change in or
al teraticn 9f, or involve airect electrical connection
to the egulpment or other facilities of the Telephone
Company; or inteifere wth the proper functioning of
suc eui ment or facilit es; or impair the operation of
the t e one system or ctherwise inlure the public in
its use f the Telephone Company's services. (Ref. 14]

92his promiss As known as the "Kingsbury Commitment,"
named after N.C. Kingsbury, then Vice-Presidint of ATST.-16
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In spite of this decision, IT&T still generally refused

interconnection.
IT&T next tock on the Carter Electrcnics Corporation

when they began marketing the Carterfone, a device which

acoustically coupled a mobile radio system with the tele-
phone system through the telephone handset.1 AT&T insisted

that they "must control every element of the (telephone]

syster" to insure that it works best for all. In the 1968

Carterfone decision the FCC concluded:

..°a customer desi;inq tc use an interconnecting device
tc imzowe the utility to him of both the telephcne
system and a private radio system should be able to dc
s. as long as tke interconnection does not adversely
affect the telephcne company's operations or the tele-
phone system's utility for others [Ref. 14].

The Carterfoze deciscn, that -he Bell System had to
permit irterconnecticn of non-Eell equipment as long as the

iLterconnection would not harm the system or disrupt the
ability Cf cthers to use the system, was important since it

would allow for the future interconnection of Specialized
Ccmmcr Carrier (SCC) switching equipment.

C. NCI ZZICISON

The develcment cf ccmputers and their widespread acceptance

and use in the 1960s created a need for data communications
that was essentially unavailable from the established ccmmon

carriers. The AT&T and Western Union systems were designed
using analog technology primarily intended for voice trans-
mission not data. In 1963, Microwave Communications,

InccrForated (MCI) applied for FCC certification for public

common carrier point-to-point microwave communicaticns

service between Chicago and St Louis and intermediate

lOThis was an accustical modem arrangement, but instead
cf transwitting data it coupled voice signals.

17
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points. MaI's proposal was to provide simply a mic-cwavs

link ketween the twc locations. The subscribers would b-
zequixed tc provide their own terminal equipment and connec-

tions with the MCI system.

A167, General Telephone, Illinois Ball, Southweste-n

Eell, and Western Union oppcsed the application (as would be

expected) ccntending that:

the serviqe would meet no demqnstratedcneed, that it
would result in wasteful duplicaton c- fac iities, that
MCI did nct posess the le ga,, technical and financial
ualificazons to instal a operate the system, and

Rhat the system would cause radio interference tc
existirg and future facilities of the established common
caziiers (Ref. 15].

Eesides these arguments, they contended that it was a wasto

cf the FCC's time tc consider the application since MCI
would nct be able to provide local service (since this

industry was already monopolized) and existing carriers

would refuse to provide interccnnection (Ref. 15].

Protably more as an experiment than any other rsascn,
the FCC approved the MCI application in 1969 in what is

called tte aCx decision. Kahn explains the basis for the
apprcval thusly:

MCI offered two ttinqs hat the Bell coavanies and
Westerr (Unionledid no - first, low rates - its proposed
charges wereoIess than half .hose of the established
carilers - and second, faf greater freedom and fl'xi-
bil.ty in use of the service : customers could attach
such euiment as they saw fit and up to fiv of them
cogld ha e the use of a single changel, thus further
reduc .ng the cost cf each. And it was this propcsed
contribution that, in the last analysis, ±nduced the FCC
to approve the application. [Ref. 16]

1e



D. SINCILLIZED COME CARlIES DECISION

lcllcwing the NCI decisicr new entrants were jumpirg on
the private line micrcwave system bandwagon in spite cf the

?CC statEaomt that their decision would not be considered as

a binding precedent fcr future applications. By 1971 there.

were applications on file with the FCC for 1,977 micrcwave

staticns in 46 separate proposals f-om 33 new carriers.

[Ref. 17) The FCC was not particularly interested in

reviewing each of these applications individually and there-

fore set cut to establish a ruling applicable to all of

them. The resulting June 1971 ruling, the Specialized

Camim Carrier decisicn, opened the SCC field to open cears-
titicn. The FCC said:

We find that; there is a public neld and demand for the
pro osed lacilitiss and services and for new and diverse
sources of supply, competition in the specialized ccmmu-
nicaticns field is reasonably feasible, there fre
arcunds for a reascable expectation that new entry will

ave scue be neficia effects, and there is no =ea-cn to
anticitate that new entry culd hav any adverse impact
on ser ice to the ublic hy existin *car.-e:s such as tc
outveiqh the cons deraticns supporting now entry. We
furthef find and conclude that a general policy in favor
of the entry of new carriers in "t-e specialize communi-
caticns field would serve the public interest, cCnven-
ience, and necessity. [Ref. 181

2. £1218 TE SPeCIIIIZED COEON CARRIER DECISION

As with the preceding decisions, the Specialized Common
Carrier decision met with strong opposition from the
existing ccmmon carriers. In addition to asking the FCC to

reconsider its decision based on the a:uments previcusly

used while fighting the DCI decision, the existing common

carriers refused to interconnect the SCCs through the local

telephone exchanges krowing that, if it were difficult for
potential users to access the SCC systems, the SCC market
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would te restricted. The FCC had upheld that AT&T and the
cthezs scst provide interconnection from the beginning, but

the zegulatcry and legal processes precluded full interccn-

necticn rights to the SCCs for five years after .hp

Specialized Common Carrier decision. (Ref. 19]

Duzig this pericd MCI ccntinued to create difficulties

for the established common carriers by introducing its

Ixecunet service. Touted as a "shared" private line

service, Execunet very closely ressmbled tha long distance
voice service cffered by AT&T with the qxcepticn that

Ixecunet had only a very small number of cities in its

network. Instead of leasing a private line full-time for a

monthly rate, Execunet subscribers could dial into th.

system when required and be charged on a time and mileage

tasis, with connect and monthly inimum charges. Thus users
that could not afford a full-time privats line could affcrd

this "shared" private line.

AIST quickly asked the FCC to bar MCI from cffering

Ixecunet since it was obviously (obvious to AT&T with their
long distance switched network monopoly) not authorizied by
the Specialized Commen Carrier decision. Ths FCC did crder

1CI to discontinue Ixecunet, but their ac,.ion was later

reversed by an appeals court.

Shile SCCs ccntinue to cffer private line pcint-to-

point service, which is what the FCC Specialized Ccmmon

Carrier decision originally permitted them to provide, their

"bread and butter" kusiness is now their switched voics

retwcrk offerings. Bevenues in 1983 from the long distance

services provided by MCI, GTE Sprint, and ITT United States

Transissicn Systems (USTS) totaled $2.44 billion. (See

lable I.) While only seven percent of AT&T's $35 tillicn,
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TIBL I

1983 Long Distance Service Revenues

Revenues .Pofits Subscribers I
(millicns) (millions) (thousands)

AIST $35,000 $1,430 85,000

CI q 1,520 S 203 1,550

GTE Sprint S 750 S 66 920

IT 170 $ 8 95

this market is exhibiting exceedingly rapid growth. 11

[Ref. 20] Aralysts predict that this may increase to 10 to
20 percent of a more than $100 billion per year industry by

1990 [Ref. 21].

Shen the SCCs started up, the number of cities to

whicb . ey offered services was very small and all (or
rearly all) were large metropolitan areas. Today MCI, GTE
Sprint, ITT, and other SCCs have networks that extend from

coast to coast. MCI's system, begun as a single micrcwave

systes between St Lcuis and Chicago, has evolved intc a

nationwide network connecting thousands of cities in
hundreds of metropolitan areas. (See Appendix C for a

listing cf all the area codes and prefixes currently cn the

NCI metwcrk.)

In spite of the success that the SCCs have had in

getting favcrable regulations and establishing a positicn in
the ccmucn carrier market, they are still faced with prcb-
lems. They may have nearly overcome the regulatory problems

Ine 1980 MCI Southern Pacific Communications Inov GTE
Sprint), ITT USTS, - and Western Union had SaO0 millicn In
revenues (cnly two _ercent of AT&T's $20 billion in the
came :sr) hn19Hd 1
iae earl. InRe19. these compan.es ha on y 30 *illionin reees 18 go. '1
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(particularly since AT&T has lost control of its c~erating

companies'2 and is primarily in the competitive lcung
distarce or long-lines business) but there are technical

problems that must be resolved.
The first technical problem is that dual tcne

iulti-frequency (DTHP) signalling' 3 is required tc access

the SCCs network. If a potential customer is among the

majority that own rotary or pulse dial telephone instruments

the potential custo er is currently not able to use th%
SCCs' long distance networks. This is a serious disadvan-

tage tc the SCCs since they are trying to reach as much cf

the long distance telephone market as possible. Next, to

make calls cn the SCC's network requires dialing'' twelve or
gore eztra digits (besides the ten digit number of the party
to be called): a seven digit telephone number to access thP

SCC switch (the local access number), then a five or mcre

digit acccunting code. Third, the SCC's systems have been

known tc recognize ncise on the line as a completed call'5

so that a customer could be billed for calls that actually

never went through Clef. 26].
The first twc problems can be eliminated thrcugh the

use Cf dedicated access lines (DALs)"G O: least cost routing

"aReferences 22, :3, 24, and 2 are good references which
liscuss the T&T divestiture. Reference 25 deals with the
mpa9t Cf the £TET divestiture on telecommunicaticns

services to the Department of Defense, but, in this author's
cpinict, it is neither objective nor current.

''Touch ton? is the Bell registered trademark for this
type cf signalling.

.Even with DTHP tgnallinq the process of input$ing a
tele hone number is called ,dialing" although no dialing is
actually done.

"UThis is due to the fact that the SCCs are not able to
d!.ec t iyccn ect tj the local telephone exchange to receive
call ccm leton s lg As and must rely on their computers
recogniz ng a change in the ringing pattern.

'"A dedica+ed access lill IDAL) is basically a tie line
.o the SCC switch which elaminates the need to dial the
local access number cr an authorization code to make a call
on the SCC network.
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devices (available for a monthly fee from MCI ani GTE

Sprint), but these solutions are not for the small user
since tle money saved by using the SCCs services wculd not

compensate for the ccst of the DAL or least cost routing

device. The SCCs will be remedying these problems for ever.
the sall user beginning in the fall of 1984 as a result of

ITTIs divestiture of its operating companies. After the

divestitcre, MCI and the others will be able tc ccnn-ct
directly tc the local telephone exchange for access'? as

well as for recording billing information. A glimpse cf the
coming changes was seen in 1981 when the Northwest Iowa

lelephone Company, one of the nearly 1,500 independent -_ele-
rhone ccrpanies in tie United States, offered MCI service to

all cf its customers. Now their customers can dial "6"
(using rctary or pulse dial, o_ touch tone telephcnes) to

make long distance calls via MCI's circuits, Just as dialing

"1" accesses the ATM1 long distance system. [Ref. 27 , 28]

Cther digits for access or billing codes are unnecessary

since these functions are done elect-onically by the tele-

phone company's central office equipment.
Another major disadvantage of using SCC services was

that the user could complete calls only tc other cities

within tie SCCs netwcrk (assuming the user was in a city
served by an SCC; this is still the major problem cf using

SCCs services) An FCC ruling in 1980 permitting the resale

of Wide Irea Telecommunications Service (VATS) changed all

that.s Now SCCs offer the capability to place calls to

7 "Equal access" is the term being given to this
issue--w hez all carriers are to receive equal access" to
the lo~g distance market. Starting in Se tember 1984 local
copanieg must begin offering their tolephone users the
cp poztn~i ty to choose the long distance carrier they want to! fve their business. One third of a local companies' access
I nesa allt enter the realm of "equa access" by September
1985 and the remainder by September. 6 8 .

S eAthogh not the sublect of th 4 s paper, this ryling
also l0d tc hne creation Of " seaIers"--thAose who Aease
circuits frcm common carriers and resell these circuits (or
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anywhere in the continental United States but cnly from

selacted network cities. The rates ara usually higher for

calls tc these non-network cities, but are s-ill cheaper in

mcst cases -han the same call Elaced with ATST.

2. Q as TakiDs I. 2

SCCs are still pressing forward regardless cf prob-

leas. In 1980 an FCC study prcclaiued that :elephone ccmpe-
titicr is ,,speeding inrovation and meeting unsatisfied

communications needs" (Ref. 29]. Now that SCCs arp ccnfi-
dent they are not going to be regulated or dominated out of

existence, they are making significant plans and changes to

their cfferings. Eesides continuing to expand their
networks, SCCs are installing fiber optic cables and using

communications satellites for their networks. They are even

investigating using cable television networks to prcvide

local telephone service.19 (Ref. 30]

What will the future bring? The FCC rulira in 1980

permitting the resale of VATS suggests the possibility of
the fcrmaticn of what Johnson describes as:

.,carrie-,s carrier ,' whosq express objective would
beic U a transmissfon faci!itie fo; u9e by other
common carriers. ... While AT&T is itsehr a common
carlietr one could imagine in the future a firm whcse
ent ire business consists of leasing facilities to other
common carriers. Clef. 31]

Perhaps this is in the future fcr one of the SCCs.

use of the circuits in the case of switched type services)
to customers.

1910 doubt the SCCs will be going after the still mono-jolizedjc~atelephone service market if their test results
re pro s2ng.
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P. CCVCIUSION

This chapter has presented a brief history of the SCCs from

the invqrticn of microwave radio to the use of fibqr cptic

cables and communications satellites. Fcrtunately, thq

early FCC decisions or. matters such as using micrcwave

frequencies for private micrcwave systems (different fzom

private line) and interconnection were favorable fcr SCCs.

Iven with the favorable regulations, it was a very risky

undartaking for very small companies such as MCI .c -ake on

the ccrporate giants such as AT&T and its cohorts in ths

ccmer carrier industry, for AT&T and the others were ready

and able to fight for their previously well-prctectqd

sonopcly. 2o But the SCCs survived the AT&T self-preservation

tactics and have established themselves as small but rapidly

growing ccmpetitors.

2OTte chairman cf the board of MCI later said it had
cost HCI $10 million in legal and other regulator costs in
their effort to et tteir network apg;oved--a hig5 price to
Ra9 consideriag the tctal ccst of t r St Louis to Chicago
ai-rcuave link was $2 million ERef. 3 2 ). Data Transmission
Co. (DAuEAi) paid an even highe;r pfice--they lost their
struggle to compte and filed for bankruptcy only a ccuple
cf years after hey began.
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III. RI LZUD CCEO CARIER IVITCHED VOICE NETWOU

a EVICES

This chapter discusses the switched voice network cfferings

of ATST, MCI, and GTE Sprint, and the use and procurement of

5CC services within the Department of Defense.

1. A!8TTS SERVICES--THE KARKET STANDARD

The !crg distance telephone service that everyone is

intimately familiar %ith is AT&T's Long Distancs Hessagm

leleccmmrnications Service (LDMTS), or MTS for short. MTS
is the composite service of direct distance dialing and

cperatcr assisted calling (perscn-to-person, collect, third

number, etc.). With ETS a telephone user (who is willirc to

pay fcr it, of course) can place a call tc anywhere In ths

world. ATST's MTS is billed according to the duration cf
the call, the rate period (day of week and time of day)2, in

which the call was rade, and the distance to the called

rumbe. 22

Wide Area Telecommunicaticns Service (VATS) is anether

AT&T service that mest have come in con-act with.23 Scme

contend that VATS differs from MTS only by the methcd of

hilling. While it is true that VATS calls are routed over

the same ATST circuits as NTS calls, one major difference

2 1 In 198? AT$T chazged their method cf considerino the
rate period in c alcuating the ccst of a call. Previcusly.
the entire call was tilled according to the rate pericd of
the first minute. Jcw calls are billed at 'he rate cf the
rate period in which rEach minute of the call occurs.

22This is referred to as usa e sensitive pricing It is
also refe;red to as time and/or distance (or mileage) sens -
tive pricing.

23This discussion is about outward VATS. Inward VATS
(800 Set ice) s basically the same as outward VATS except
the calling is rward.
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exists. WATS calls may be criginated only via a lii'me .

number of RATS trunks connected to the PBX. 4

Interstate WATS is offered ir the form of six geograph-

ical areas called Service Areas (formerly Bands). Service

Area 1 includes the states adjacent to the state in which

the call is originated and each higher number.d Servics Area

adds a larger geographical area to the lower numbered

Service Area(s). Service Area 5 WATS permits calling to

anywhere within the continental United States (cutside of

the state in which the call was originated). Service Area 6

adds Alaska and Hawaii.
In Jrne 1981 there was a significant restructuring cf

how VATS is billed. Before that time VATS was available in

either full business day WATS lines (up to 240 hours of

usage per mcnth per line at a flat rate with hours cver 240

billed at an additional hourly rate)Zs or measured time MATS
lines (up tc ten hours of usage per month per line at a flat
rate with hours over ten billed at an additional hcurly

rate). Today, VATS has no minimum usage requirement (tut
there is a monthly recurring charge per line) and every call

contributes to the mcnthly bill. VATS costs are calculated

from the average use per VATS line per rate period (and the

distance as determined by the Service Area capability of the

VATS line). Calls are measured in one second increments and

the tctal number of ainutes must be greater than or equal to

the tctal number of calls in eaci rate period during the

billi g period (minimum average time :equirement--MATR).

"The number of TS cjlls that can be made simultane-
ously is also also laimied by the number of dial 9 trunks,
Lut hese are usually more numerous than MATS lines.

2SFor 240 hours cf usage in an average 22 business day
month the circuit must be in use almost 1 hours per busi-
ness day. Thatfs delinitely aiuii business day! This is
the scur (e of the "VATS Is Trie- syndrome. Companies were
underctil-i.ng their VATS 1 nes and permitted o _f not
enccuraged personal calls via the co!pany's OATS lines.
(This sounAs a lot like the rationale for non-official usR
cf A2OOVCN.)
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2. SCC SUITChED VOICE NTWORK SERVICES

SCCs offer basically two types of services which lcok

remarkably like AT&T's services: dial accz.ss servics anl
dedicatsd (Cr direct) access service.26 The dial and direct
access services cffered by MCI and GTE Sprint a-- dc-scribed
beloV *27

1. ia s c Srvices

tial access service most closely res.mbles AT&T's

HTS (without operatcr assistance--as actor Cliff Rcbertson

has rcinted out in the recent AT&T television commerciels).
I customer dials a Iccal access (telephone) number and a
billirg code to access the SCC network and, finally, the

desired numher to be called. like AT&T's MTS, the customer

is billed for SCC dial access service according tc the dura-

tion cf the call, the rate period, and the distance to the
called number. The rate pericds used by AT&T, MCI, and GTE

Sprint are listed in Table 11.28 Non-recurring and monthly

recurring charges for AT&T ITS, and MCI and GTE Sprint dial

access services are shown in Table III. (AT&T's current

and pxrcpcsed MTS tariff rates, and the current tariff rates

for MCI Execunet and GTE Sprint's SPRINT are found in

2eA third service is alsc offered by some of the SCCs
whic~h pvidesoinward calling 4apability. This service will

scusse in this thesis as most bass telecomaunica-
tions uaragers will nct have a requirement for such service.
Installaticrs or activities (such as recruitinj units)
urrentl using In-EATS (800 Service) may want to ohtainInfornaticn on SCC inward calling service o1ferings.

2 The services of MCI and GTE Sprint were investicated
since 1) they are the two biggest SCCs and 2) effor .s to
€btain infrczmaticn from ITT and Western Union were discour-
agingly unfruitful. A base telecommunications uanager
inve t iating SCC services should be cauticned not to call
the t l 1 free number for the SCCs and expect to have his/her
quest ons answered. The best bet is tc contact the nearest
sales office fcr the SCC and know what information is
needed.

26ehe rate pericds rates, and recurring and non-
zecurrxng chargas which arpear in this chapter are from
references 33, 34, 35, 36,31. 38, and 39.
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Appendix E.) Unlike AT&T's MTS, SCC dial access service

currently requires dialing many digits to access the

network.29

TABLE II
ITST, SCI, and GTE Sprint Rate Periods

8:00 am to but nct including 5:00 pa Monday-Priday I

5:00 pm to but nct including 11:00 pm Sunday-Friday

NJU~and 1. Wskn
11:00 pm to but nct includirg 8:00 am All days I
8:00 am to but nct including 11:00 pm Saturday
8:00 am to but nct including 5:00 pm Sunday

a. MCI Execunet Servicg

MCI offers dial access service in two flavors:

lietwork-cnly Termination3o and "Universal Termination. "3

29As mentioned in Chapter II customers of the Ncrthwest
Iowa 7elephcne Company can dial a single digit tc access
MCI's !xeunet service. As SCCs are tiven ",egual access" to
the icna distance market more cust Omers will be provided
single digit access tc %he SCCs (assuming they are in an
area in ich an SCC offers service). Another way to beat
the *xtr di its is y us.ng an autodialer or a least ccs+
routing GeV i (particnlariy for a big user).

3OTST only offers Netwcrk-cnly Termination service, but
ajl cities are on the AT&T network.

3'Tbe term "Univ rsal TeripnatinQ" is misleading..hi e
"Universal TernInaticn" service o ers coverage wic h is
greater than that prcvided by Network-only Tersination, it
oo, has its lmitations. cI's "Universal Termin atioA
service allcws a user to completc calls to anywhere in the
continental United States, HkwaiL, and Puerto Ricc and to

29



TABLE III

&Ml1 HlS and BCI a4d GTE Sprint Dial Access Services 1
oDhly Becurring aza Ion-recurring Charges

I
so Mont-hly Rtcurring cr 4on-recurring Charges

Mcnthly Recurring I
$75 minimum usage or $10 charge )

I monthly Recurring
S 5 minimum usage

Network, or Execunet Service, calling can be originated fzom
the cities in Table IV and car be completed to any netwcrk
city.3 2  Calls to non-network cities (or "Universal

Termination" calling) can be originated only from cities

listed in Table V. MCI calls this Execunet Service with
Natienvide Calling. Calls made via Execunet Service vith
Naticnwide Calling may be ccupleted to anywhere in thp

continental United States, Hawaii, and Puerto Pico ard to
some Iocaticns in Canada. Calls to Alaska cannot ba made

some location* in Carada. MCI does not offer calling to
Alaska. "Uriversal Termination" with GTE Sprint peraits
calling to anywhere in the continental United States,
Hawaii, Alaska, Puerto Rico, and the U.S. Virgin Islands.

t tsukseition in this cbapter on "Intrastate Service"
lor a discussi on on intrastatO calling.) &TST's MTS
service can be regaided as the onlytruly "Unit -rsl
erlm±naticn" service since a ustr can cIll anvhere in the
world (...perhaps witt some difficulty).

32A ccmrlete listinq of the area codes and prefixes on
the MCI network is fcund in kprsndix C.
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i
T IBLI IV

IICI ZzcunEt Service Originating Cities

Abilene TI Denison, TX
Akron, 6H Denton, TX
Albany, BY Denver, CO
albuq berque NM Des Moines IA
1jlentcvn' §A Detroit, MI
Altoona, PA Downers Grove,IL |
Amarillo, TI Durham, NC
Anaheim, CA !aston, MD
Ann Arbqr, EI Edqemont, IL
Annapolis MD Edinburg, TX
Atlanta, 6A El Paso, TX
Augsta, GA Elyria, OH
Atgtin TI Erie, PA
Bakfs:hield CA Euaene, OR IEaltiscreo AD Flynt, NI
Bartlesville, OK Florence, NJ
Baton Rouge LA Forest Park,IL
Beaumont, It Ft Collins, CO
Eel Air, MD Ft Lauderdale, FL
Bqns nvi.lle, IL Ft Wayne, IN
Birmingham, AL Ft Worth TX
Eloomirqtor, IN Frederick, MD
Blue Island, IL Fredericksburg, VAEcise, ID Fresno, CA
Bcston, MA Frisco, TX
Bridqeport. CT Galveston TX
Bristolr Tf Garden Cdy, NY
BrowneSVlle, TX Gary, IN

Ern TX Geneva, ILB uffalio, X N Glenviaw, IL
Butler, PA Grand .apzds, MI
Cambridge ED arealey, CO
Camden, N5 Greensboro, NC
Capistrano Valley, CA Greensburg, PA
Carlisle, PA Greensville SCCedar Rapids IA Greenwich 6T
Cham aln it. Hackensack, NJI
Changel Hew, TX Hagerstown'. MDCharleston, 9V Harlingen, TX

Collegevrililurg PA i~i

SCharlotte, VC HribrP
SChattanooga TN Hrfr

Cheyenne, W1 Houa, U
Clcbagc, S Houston TX
nclnJ, OH .Hunsv , U

Ccearwater, FL Hnsville, TX
Creveland CH Indiaapolso IN
Collegevills, PA Iowa City, IOCc ora do Springs, CC Jackson, MS

Jackson'ile FLCclum~bia, SC gohnastown P
Cludau. s Joliet, L
crpus _risti TX Jopi , it

Crave Coeur, M6 Kaamazoo. MI
Dallas, TZ Kansas City, NO
D anbur , CT Kenosha, VI
Cavenprt, IA Killeen. TX
Ea~tn 0 OR Knoxville, TN
Der Park, IT Lafayett-e, Lk
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21BLE IV (Continued)

I
MCI Execunet Service originating Cities

Lancaster, CH Orlando, FL
Lancaster, El Painesvllo Oi
Langhorne FA Palo Alto, 6A
Lansing, fI Palm Desert_ CA I
Las Vegas, NV Pensacola WL
Lawrence PS Peoria It
Leesburg, 7A Petersburg, VA
Lexington, KY PhiladelpHia, PA
Lexington, 1A Phcenix, AZ I
Lincoln NE Pittsbur=h, PA
Little hock, AR P.tsfield, MA
Laredo, TX Pleaganton, CA
Lcng Branch. NJ Pont ac. M!
Lcngmpnt, C6 Portland OR
Lcngv-ev. TZ Prairie iew TX
Lcrain, 6 H Providence, I
Los Angeles, CA Provo, UT
Lcuisville, KY Pueblo, CO
Lowell MA Racine, WI
Lubbock TI Rahway NJ
en, 6A Raleai NC

Malison, WI Randoyp, *TA 1
Manassas, V A Reading, PA
Manchester, NH Reno, NV
Manhattan FS Richmcnd, VA
Marion Oh Roanoke, VA
Marshall, .I Rochester, MNMatawa~n, NJ Rochester, N Y!
Memph i cPL T1 Rochester, PA
Miami, L Rockford ILS idland, MI Round Like, IL
1lwauke I Sac;amento CA
8 nneapol s, MN Saginaw I
Mobile, AL St Charles, M0
Modesto, CA St Cloud MN
[cntgomery, AL St Joseph, oHorr stow J St Louis. so
Muncie, IN, Salem. OANash ua _NH Salisbury, 4D
Nashville in Salt Lake City UT
Natick, M1 San Angelo, T1
Nederland 11 San Antonio, TX
Newark N3  Sandusky, OH
New Be&ford MA San Diego, CA
New Braunfeils, TX San Francisco, CA
New B unsvick, NJ San Jose, CA
New City, By San Rafael, CA
New Haven, CT Santa Barbara CA
Me Orleans, LA Santa Rosa C1
Newport Ne t, VA Savannah, 6A
New York, 11 Scranton, PA
Norfolk, VA Seattle WA
Ncrristown P Ser qeani Bluff, I&
Ncrwalk 6 C Shriveport, LAOjden, OTC Sioux City, IA
Olahoma City, OK South Bend, INOmahaj XE Spitanbuia, SC
Ontario, CA Sr ngfiel IL
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TABLE IV (Cantizued)

MC1 Exicundt Service Originating Cities

Springfield, IA Valley Park, MO
Springfield no Ventura CA ISgrinqgfield. OH Vista, 6At
aord, C'! Waco, TX

Stockton, CA Washington, DC
Syracuse NY Washington PA
Tampa, Ft Waterloo, 1A
Temp.e, TI West Pals Beach, F.
Terminal, 7I Wheeling FV
Texarkana TX Whits Plains, NY
Tclado, OA Witchita, KS I
Tcpeka, KS Wtchita Falls KS I
Trenton, NJ Williamstown
Tucson, AZ Wilmington 6ETulsa, OK Winston-Salism, NC
Tylerq TX Worcsster, MA!
un oniown, EA York. PA
Utica 5 NY Yorktown Heights, NY |
valle o, CA Youngstown, OH

via MCI. Calls completed to cities on the MCI network are

tilled at a lower rate than calls completed to rcn-nrewcrk

cities. MCI refers to this as a two-tiered system--Tier I
to netwczk cities and Tier 2 to non-network cities. The

duration of an Execunet call (with or without Nationwide
Callimg) is rounded to the next higher full minute for

calculating the cost cf the call.

t. SPRINT Service

GTE Sprint's latest tariff revision (Jan 1984)

combined two services, Residential Sprint and Eusiness

Sprint, intc one service now called SPRINT. 33 NoW all calls,
retwczk and non-netucrk, are billed at the same rate.

Frevicusly, Residential and Eusiness Sprint service.s had
separate, two-tiered rate structures as Execanet. SPRINT

calls may be originated in any cf the cities in Table VI and

" SPFIITT stands for Switched Private Network
Telecommunications.

33
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TIBLE V
ICI Execunet Seivice with Najionvide Calling

Cr ginating tes

Akron, OH Lexington, MA
Allentcwn, PA Longmont, CO
A1ma1i~lo, 71 Los Angeles, CA
Atansei, CA Louisville, KY
Ann Arbor MI Lowell MA
Atlanta, h Lubboc, TX
Austin, TX Memphis, TN
Baltimcre ED Miami, PL
Bartlesville, IL Minneapolis, _N
Beaumont 11 Muncie, Ill
Bensonville, IL Natick, MA
Blooingtoi, IN Nederland TX
Blue Island, IL Newark, Ns
Ecston MA New Braunfels, TX
Butler; PA New Brunswick, NJ
Canton, OH New Haven, CTCapistrano Valley, CA New York, NYChicagc, oH Norristown PA

Cincinnati, OH Oklahoma City, OK
Cleveland CH Omaha, NE
Ccllegeville PA Painesville, OH
Cclorado S rLngs, CC Philadelphia, PACclumbus. H Phoenix, AZ

Ccwnes ILRun akI

C_¢ r u s _ h r i t i 6 T I P i t t s b u r g h , P A
reve Coe M Pleasanton CA

Dallas, TX Pontiac. I
DFnver CO Randoipg, MADes Molnes ii Reading, MADetroit, HI Rocheste.r, NY
Ecwners Grcve, 'J.L Round Lake, IL
Elyria, OH Sacramento: CA
Ecrest Park, IL San Antonio. TX
Ft Collins,' CO San Diego- hA
Ft Lauderdale, FL San Francisco CA
Ft Worth, z San Rafael, C1
Galveston IX Sioux City, IAGeneva, 'it St Charles'. NO
Glenview, Il St Joseph, NO
Greele CC St Louis, MO
Greensgurg, PA Terminal, TX
Hackensack NJ Toledo, OH
Hartford, ¢1 Tucson, AZ
Hcuston, TI Uniontown PA
ndi anapolis, IN Vallsjo, A

Jchnstown FA Ventura, CA
Kansas CMy O Washington, DC
Lancaster, H 0  Washinton, PA
Langhorne, PA Worcser, A

say te ccupleted tc anywhere in the continental United

States, Eawaii, Alaska, Puerto Rico, and the U.S. Virgin
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Islands. (Calls originated in Hawaii cannot be complated to
Puertc Picc or the U.S. Virgin Islands.) The dura-icn of

SPRINT calls are alsc rounded to the next higher full uinut
for calcrlating charges. The rate for SPRINT service is
varied according to the total amount of the bill so that

higher usage has a hioher discount. (See Appendix E.)

c. Additional Features with MCI and GTE Sprint Dial

Access Services

MCI and GTE Sprint offer several additi"onal

features with their dial access services. These ar . least
cost rcuting, group billing, speed dial;ng, travel/credit

card service, and magnetic tape billing. Least cost rcuting
enables the use of rotary or pulse dial -elephcnes to

complete calls via the SCC dial access services. (It's a

must at most military installations.) Probably the feature

cf mcst interest to a military installation, basides least
cost routing, would be the grcup billing. This fsature
permits tills itemized according to billing (au--horizaticn)

code. FCI's Corporate Acccunt Service offers 50 acczunts 3'

at nc morthly service charge if the combined monthly bill is

at least $2,500. There is no charge for each additional

code for every $50 added to the tozal monthly bill. GTE
Sprint's grcup billing service is called Corporate Billing

Arrangement. It offers 50 ccdes at no monthly charge with a
Kinimum cf $1,500 usage per month and each additional ccde

(up tc 200) is free for every $20 of usage added tc the
monthly hill. With a bill of $15,300 per month 2500 codes

can be provided at no cost. Both MCI and GTE offer addi-
tional acccunting ccces (up to 99 accounting ccdes per
authcxizaticn code) fcr a small monthly fee.

34Te tumbers of accounts which are given here are
;rovided as examples cf the service offered. Other quant.-
lies smller and larcer, are available per the SCC's estab-

shes eaes. "
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TABLE TI7
SPRINT Originating Cities

Atilene TX Davepot CT
Akron, 6H Dayton, OHC
Albany, GA Decatur, IL
Albany, NY Denton, TX

A lbu querque NM Denver- CO
Allentcwn fA Des M;obies IA
Altoona, f A Detroit, Mf
Amarillo, TX Durham, NCI
Anaheim, CA Elk Grove, ILI
Anderson, Il El Monta, CA
Anna polis, MD El Paso ' TX
Ann A rbor MI El Segundo, CA
At"lanta, GA Encnit~as, CA
A thenrs GA Escondi-do, CA
Atlapic City, NJ Erie, PA
Aust--n, TX Egne1 O
Baltimorpe MD Easille, IN
Bakersfield, CA Fair OaksI
Eaton Rouge~ LA Rosev'lle ~ A

Bedford, MA Farmigo MII
Beverly Hills CA Feastezvlie, PA
Binghamton, N1 Flint MiI
Birmingham, AL Ft Coiling, CO
Bi1raingham, MI Ft Lauderdal.e, FL
Ecca. Raton, FL Ft Worth, TX
Ecise, ID Frsmont/Nevark, CA
Boulder, CC Fresno CA
Bzidgeport CT Gary, IN
Buffaic, Nf Glen Burrie% MD
Burlingame, CA Glendale; Hi
Camden, NJ Grand Rapids, MI
Canoga Park, CA Greele y, CO
Canton, OH Green Bay, W1
Capistrano Valley, CA Greensboro, NC
Casper WY Greenvil3le, SC
Cedar fapids IA Hamod I
Chan ain/urtana, IL Harri4sbu-g PAI

ChalesonSCHartford, ~
Charleston, WV High Point NC
Charlotte, 5~C Honolulu hi
Chattanooga TN Houma, U
Cheyenne, 11i Houston, TX
Cbiagc, It Huntington, WV
Cincinnati, OH Indianapolis IN
Clearwater, FL Inclawocd -Ci
Clev eland CH Ja~kscn, AS
Cclorado g rings, CC Jacksonville, Ft.
Cclumb ja, ~C Jersey Cityj NJ
Cclumbuse GA Kalamazco M

Clmu:CB Kansas City 'OCcmpton, CA Kaysville/CLear field
Ccnshobockem PA /Ogden, UT
CCr us ChriRi, TX Ken osha, WI
Dallas, TX Knoxville T11
Danbury,, CT Kokomo, I1*
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IABLE VI (Continued)

SPRINT Originating Cities

Lafayette, IA Odessa, TX
La Grange, IL Oklahoma City, OK
La Jolla, CA Omaha, NE
Lake Charles LA Ontario CA
Lancaster C1 OrangeA/ Orarge
Lansing, AI /W Orange, J
Las Vegas, NV Orangeville, NY
Lawrence 1A Orlando, FL
Leonia 1i Palm Desert, CALexinq on. Y Palm Springs CL
Linco n, I Palo Alto CiLinden, NJ Passaic NJ
Little Rock AR Pensacola PL
Lzvermore, 1A Peoria, IL
Lcdi, CA Petaluma, CA
Long Island, NY Philadelphia, PA
Lcngqmont CC Phoenix AZ
Icrain, 6H Pinole/fallejo, CA
Lcs. Angeles, CA Pittsburgh PA
Lcuisville, KY Portland, AE
Lowell MA Portland, OR
Lubbock TI Princeton
Macon, 6A /Penns Neck RI
Madison WI Providence, Rf
MancheA er, NH Provo/Orem, UT
Mansfield, CH Pueblo, CO
Melrose, MA Queens, NY
Memphis, TN Racine WI
Mentor, OH Ralai 6h. NC
Metuchen NJ Rando o p,, MA
Miami, Ft Reading, PA
Midland, TX Red Bank, NJ
Middleton, CH Reno, NV
Milwaukee, %I Richmond, VA
Minneapolis, MN Roanoke, VA
Mobile, AL Rochester, MN
Mcdestoe C Rochestr, NY
Montoer AL Rockford, IL
ScrrSOrwn,: NJ Roseville, MI
Morton Grove, IL St Charles, MO
Muncie, IN St Joseph, MO
Nashua, NH St Loui., MO
Nashville IN Sacramento, CA
Natick M1 Salem, OR
New Beaford, MA Salinas CA
New Britaic, CT Salt Lake CitT, UT
New Brunsw ik, NJ San Antonio, TX
New Haven, CT San Bernardino, CA
New Orleans, LA San Dip-o CA
Newport, CA San Franclsco, CA
Newport News, VA San Jose, CA
New York, I! San Rafiel, CA
Niaqra Falls, NY Santa Ana CA
Norfolk, VI Santa Barbara CA
Ncrris-own PA Santa Cruz, C1
Norwalk, C Santa Rosa CA
Oakland, CA Sarasota, fL
Oak Lawn, It
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7IBLE VI (Continued) i

SPRINT Originating Cities

Saticoy/Oxnard Tucson, AZ
/Ventura CA Tulsa, OK I

Scranton, fA Tyler6 TX
Seattle, WA vacav1le, CA I
Shraveport, LA Van Nuys, CA I
Stoux City, IA Waco, TX
Sioux Falls, SD Walnut Creek, CA I
Scuth Bend, IN Warren, OH I
Spa~tanburc, SC Washington, DC
Sr;ngfield, IL Waterburv, CT I
Spr.ngfjeld, MA Wayne m I
Springfield OH West Palm Beach, TI
Stamford, Cf Westport, CT I
Stockton, CA Wes-wood, NJ I
S yra cu se N White Plains NY
acoma,4 Witchit Fls, TX

Tampa, FL Witchita, KS
Trminal, IX Wilkes-Barre PA ITerre Haut e IN Wilm'.ington, D6E_
Thousand Oaks, CA WinsCon-Salem, NC
Tcledo, OH Worc.ster, MA
Tcpqka KS York, PA
Trenton, NJ Youngstown, OH I

d. Advantages and Disadvantages of Dial Access

Service

Dial access service offers the following advan-

tages:

1. Uith additional billing numbers, bills are automati-

cally sorted fcr verification.

2. Some dial access services are billed in less than cne

minute increments--a potential cost savings.

3. The number of pcssible simultaneous calls is oly

limited by thE number cf dial 9 trunks.

Some of the disadvantages of dial access s.rvics

are:

1. If the SCC has a lot of customers in the area there

may be access problems. These access problems may

de.pend upcn hcv often the SCC upgrades their equip-

ment to provide the necessary levels of circuits/

service.
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2. Currently, uuless the customez uses an autodialer or
has speed dialing or a similar capability, thezs are

Ict of numbers which must be dialad because cf :-he

iccal access Lumber and the billing cod. (This

pzoblem will disappear with "equal access.")

3. Since there are nc operators, there ar no

perscn-to-perscn, collect, or third number calls

(most base telecommunications managers would be glad

nct to have tc worry about these, anyway).
4. Every call which results in getting the SCC dial tcne

will cost (if there is a charge for ths local or lcng

distance call to access the SCC network) , not jas:

tie ones which result in a complete. long distance

call.

5. Easically, there is no cverseas callina capability.

e. When to Ccnsider Using Dial Access Service

When shculd a base telecommunications manacer

consider using dial access service?

* When it costs less than the service currently

keing used!

* If local calls are free and the local access

number truly is lccal.

• If a lot cf calls must be made at the same time.

(Only limited by the number of dial 9 trurks.)

* If single digit access to the SCC is available,

or, if not available, autodialing or speed dialing

capability is available.

- If DTMF signalling is available (either at the

switchboard or at each call station). (Not neces-

sary if single digit access is available.)
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2. Deicated Access Services

Dedicated access service is the SCC's ma .k ting

answer tc ATST's VATS. The customer acc.sses the SCC

network through a dedicated access line (DAL), Pliminatinr

the need tc dial the local access number or billing code.
redicated access services also use usage sensitive pricinr.

Table VII lists the non-recurring and monthly recurring

charges for AT&T WAIS, and MCI and GTE Sprint dedicated

accass services. (AT&T's current and proposed VATS tariff

rates, and the current tariff rates for MCI WATS ana GTE

Sprint's Direct Sprint are found i Appendix E.)

a. MCI Network Service and MCI WATS

MCI offers dedicat.d access servicp -n th, same

two flavors as their dial access service: Netwcrk-only

Termination and "Universal Termination." MCI Netwcrk

Service allcws calling only to network cities, while calls

made via MCI Network Service with Universal Terminatior can

te ccmpleted to anywhere in the continental United States,

Hawaii, and Puorto Eico and to some locations in Carada.

MCI has attached the name MCI WATS to their MCI Network

Service with Universal Termination. Although the namm

suggests it, MCI WTS cannot be viewed as equivalent s.rvice

with AT&T VATS since calls cannot be completed to Alaska.

Table VIII lists the cities from which both of these

services may be originated. Durations of calls via these

services are rounded to the next higher thirty second incre-

ment, 3 5 and, like AT&T VATS, MCI's dedicated access services

have a ore minute minimum average time requirement.

35There is a savin s when billing is in less than cne
minute increments. Self states for an average call length
gf f.ve inutes that one second , six second, 30 second, and
initial z nute then 30 second increment bi.lig will save
10 9 5 and 3.8 percent, resDectivel, of t e cost of a
call illed in full minute increments (like AT&T MIS, MCI
Execunet, and GTE Sprint's SPRINT) (Ref. 40].
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TABLE VII

ITS13 ATSIend HCI and GTE Sprint Dedicated Access,
Services Ho ntly Recurring an Non-Recurring Charges

jT§T MA.12 (Cueant Tariff Rates)

M.onthly Recurring
$31.E5 Per line

Non-Recurring

Ord -er $ 51.80 per crl erInstallation $123.00 per line

AUT1 1.=TQop ( sed Tariff Rates)

.cnthly Recurringi

$56.65 per line
Ncn-Rec urring

Order $51 80 per orderInstallation 1123:00 per lire

MC Jqtjw.Sjk Ssrvico
fonthly Recurring

$75 mirimum cbarge for all usage
$85 per line I

lNcn-Recurr ina

Order $ 50 per orderInstallation $120 per lineCancel Order S130

etwqI _U.4 jj ATS!( ILC Netor t! ic-__U.211s_ Termination)
Monthly Recurring

75 mirimum charge for all usage 1
100 per line termination charge

(or cost + $10, whichever is greater)

Ncn-Recurrin g

Order $ 50 per order
Installation $120 per line
Cancel Order .1130
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FABLE VII (Continued) I

1!16 VATS, and ECI and GTE Sprint Dedicated Access I
Services monthly Recurring and Non-Recurring Charges I

monthly Recurring

$350 per line iinimum usage

Termination at Fate Center $ 5 per line

Terminat4on within LDA $35 per line
(Lccal Distribution Area)

Termination outside LDA $35 per line
but within state boundaries + $4 per mileoutside LDA

boundary

TePmination outside LDA $35 oer line
and crossing state boundaries + $S4 per mile

from-customer
Premise to switch
location

Circuit Termination $65 Der lin1e

No Non-Recurring Charges

h. Direct Sprint Service

GTE Sprint's Direct Sprint service is also

availahle in Netwcrk-only Termination and "Universal

lermiraticn." Calls for both types of service may be crigi-

rated frcm the cities in Table IX. 36 Direct Sprint calls ars

reasuzed in six second increments (the duration of the call

is rounded up to the rext higher six seconi increment). The

rate structure is complicated by the fact that, in addition

to netwcrk and ncn-network rates which are mileage indspen-
dent, tkere are mileage sensitive rates for calls tc Alaska

and tc ard from Hawaii (other than Honolulu). Direct Sprint

also uses a one minute minimum average time requirement.

3GA pendix D provides a cctwlete listing of area codes

and pre xzes on GTE Sprint's network.
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TABLE VIII II CI Netvork Service and DCI VATS Originating Cities I

Akron OH Memphis TN I
Anaheim, CA Miami, PL
Atlanta, GA Minneapolis, MNBaltimore MD Newark, NJ I
Bcston, Mi New York, NY I
Chicagc, II Oklahoma City, OK I
Cincinnati, OH Omaha NEI
Cleveland, CH Philadelphia, PA
Cclumbus CE Phoenix, AZ
Dallas, TX Pittsburgh PA
Dayton, OH St Louis, o IDenver, CO San Antori, TX
Les Molnes IA San Diegc, EA
Letroi. Mf San Francisco, cA
Fat fordA, 'iX San Jose, CAI
Hartford, CT Stamford CT IHouston, TX Toledo;H I
Indianaolis, IN Tulsa, OK IKansas, City MO Washington, DC
Los &angels WA ilmingtor, DEILouisville, KY A

c. Additional Features with MCT and GTE Sprint
Dedicated Access Service

Least cost routing, accounting codes, and

magnetic tape billing are additional features offered with
DCI Netwcrk Service, MCI VATS, and Direct Sprint Service.

The least cost routing offering is a boon for those Loca-
tions that do not have a scphisticated switch with least

cost routing capability--whicb, unfortunately, includes
nearly all military installations. Microprocessors leased
from the carrier permit completing calls via the most
econcmical method whether via ATET MTS, VATS lines, SCC
rALs, YX lines, or wkatever. The accounting codes arq also
noteucrtby. Rather than getting a bulk bill as with AIdT
SATS, tbe accounting codes allow itemizing all calls by
accounting code, making it easier to control the costs of
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-- I
TABLE IX

Direct Sprint Originating Cities

Atlanta, GA Los Angeles, CA I
Baltimore ED :iami, FL
Boston, MI Milwaukee, WI
Buffalo, NY New Orleans, LA
Chicago IL New York Nf
Charlotte I NC *Omaha, NACincinnati, OH Orang~il,
Cleveland, CR Philadelphia, PA !
Dallas, TX Phoenix, AZ I
Denve.; CO Rochester, NY I
Detroi t, MI San Frarcisco, CA
Hcnolulu, HI San Jose, CA
Houston TX Seattle, WA I*Lcdi, CI Washington, DC

*Direct Sprint with Universal Calling not available I

the calls. Acccunting codes should be viewed as essentia!

items fcz mcst military installations.

d. Advantages and Disadvantages of Dedicated Access

Service

The follcwing are some of the advantages of

using dedicated access service:

1. Nc local access number cr billing code to dial.

2. _ __j less ezpensive than the carri rs dial access

service. 3 7

3. May permit rescving local lines (Iial 9 trunks) and
tkereby save ucney.

4. Call detail billing is available itemizing each call.

2?Poten.ial users must recognize that there is a break-
even Fc at since there are fixed costs (monthly recurring as
well as crder and installaticn costsl associated with dedi-
cated access services. The combined sum of the fixed costs
and the usage costs must be less thaji the costs of ths
Mvice carr ntly be-ng used. Also It -s possible that th-
rates themselves may not be lower than the dial access
service rates.
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Some of the disadvantages of dedicated acce.ss

service are:

1. Orly one call at a time per DAL. If the circuit is
btsy, it's bisy! rATs create the same prchlr.m as

NAIS--when the circuits are busy telephone users call

via AT&T 11TS anyway so it costs more. 36  This situ-
aticn actually costs more twice because cf lcwer

overall usage cf the WATS lines or DALs, which costs
a higher rate for all calls, plus a higher cost for

t.e MTS call. (Note that with least cost routing,

telephone users do not realize they are using

anything diferent.)
2. If the service is referred to as a VATS or WATS-type

service, remember that zany people have the misccn-

ceptiron that EATS is free. WATS or WATS-typs service

is nct free; in fact, it can be very expensive unless
it is managed properly. Newton suggests replacing
EATS lines with LATS (Limited Access Telephcne

Service) lines as a money saving measure:

.... send a memo around the comp any tc all
employees saying, "We have cancelled our VATS
lines tecause of the expense. We have now
subscribed to a brand new telephone com pany
servce, called IATS--Limited Access Tele Kcne
Service. LATS lines are cheaper than WATS lines
(which is whb we got the LATS lines) , but now all
our LATS calls--each and every one--are billed
and charged ty the length of the call in minutes
and seconds and by time of day."

What have we done? We lave killed the myth
that WATS lines are free by cancelling our W TS
lines. We have introduced the correct loqic that
calls cost money based on the time of day they
were made and th- length of the call. There is,
of course, no sucb animal as a LATS line.
[Ref. 411

3 *SCi etimes the amount of traffic which is .aing
diverted tc MTS (or cther dial access servick is an indi-
iator that there are insufficient WATS lines cr DALs
nstalled.
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e. When to Consider Using Dedicated Access Service

when should a base telecommunicatlons marace:-

consider using di-4ect access service?
*again, when it costs less than the service

currently kuing used. (Remember to consider fixed

costs.)

*If VATS is already being used at ths installa-

t ~.on.

*If the rumber of long distance calls Justifies

several DAIS.

*if lccal lines (dial 9 trunks) can be :emcved

vben DALS are installed.

*When call detail billing is needed.

SCCs are interstate carriers. Prior to the AT&T

divestiture they were able tc provide intrastate servica

only in thcse states where they were authori-zed by thea

states Public Utilities Commission (PUC). One cf the

changes mandated by the AT&T divestiture agreement was that
the divested operating compani-es (or BOCS for Bell Opera~ing

Companies) would prcvide long distance servi-ce within thq

IATAs (Lccal Access and Transport Ar-eas) ,39 or Intra-LATA
calling, and calling between LATAs (inter-LATA) would bo

provided '-y ATST and other carriers like the SCCs and

resellers. Even sc, all calls within a state are still

subject to regulation by the state PUC. So far, SCCS have

3"Local Access and Tr nport Areas, or LATAsc w-ere
craedas a method of deinn th:oudres within which

the dive sted operating companies could *provide 'lccal"
service. Thefe are 161 LATAs. Idaho, Eainea, New Hmexico,
and the District of Columbia each have e LATA for the
entire state or district. All other states have mcre than
cne LAlA.
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been authorized to cffer (at least partial) intziska:

calling in six states [Ref. 20). Simon and Whaler, pcint out

that:

The PUCs also have th right, if they wish, to allow the
"Intgrexchange carriers- (also called "in'ter-L ATA
carzlers") l:ke ATE1, MCI, ITT, etc. to carry calls
within LA.As in the states thogh the BOCs ara exrected
to cbject to this [ef. 42. o

Histcrically, calls wbich originata and terminate or tho SCC
netwczk bithin a state have been completed. Calls within

the State of Califorria made via MCI's dial access and dedi-

cated access sirvices with ,Universal Terminaticn" are
completed only if tle called locations are on the network.

Althcugh they are not shouting it from the rooftops, GTE

Sprint dces not restrict intra-state (inter- or intra-LATA)

calling via SPRINT or Direct Sprint with Universal Calling.

They canrct offer or advertise service (in California) for

solely intra-LATA calls, but no one checks.

The bottom line is: Potential users must check with

the SCCs concerning their service offerings in a particular

state.

C. US! IND PROCURENIUT OF SCC SERVICES IN THE DEPARIOEUT OF

1. 2f §. CC itvice. jn the De artment of Defense

In 1980, the author conducted an Air Staff

(Headquarters USAF) directed study of the potential use of

SCC services at all Strategic Air Command (SAC) installa-

tions in the continental United States. At that time the
SCC marketing people seemed reluctant to provide information

and assistarce in spite of the potential to get part of the

several hundred thousand dcllars that are spent by SAC
Installat.icrs annually for long distance telephone service.
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The major prctlems4o with using SCC services at that

time were:

a. SCC systems presently serve only ma or motropclitin
are . calls can only be placed to Ind fom ctes
within the SCC'S network.

(1) Most SAC bases are not within the calling
areas cf the metrorclitan cities served.

(21 Basqs with CC system accessibility will nesd
to deve lcp and mainta-n directories listinq the citIes
and/cr area and NNX codes served by the SCC because of
the lixited service.

b, .Egal tone multi-frequency (DTMF or touch tons)
signalling is neead to access the SCC systems. At most
bases, this wculd require cperator ass~stance to dial a
seven diit access number a multiple ig4it billing
number £ lus the ten digit telephone n0mbe: to be called
[Ref. -3J.u

But, as was rentioned in the previous chapter, most

of these problems no lcnger exist since SCCs cffer

"Universal Terminaticn," 41 (from selected network cities) as

well as rALs or least cost routing devices which enable

calls tc be completi.d without dialing the local access

number or the billing code and from a rotary or pulse dial

telephcne instrument. Also, with the growth of th. SCC
networks aore and acre military installaticns are within

their reach. Even with these problems corrected, SCC usage

in the Department cf Defense has been slow in getting

started.42 In fact, SCC use throughout the Department of

4Oost of these problems were already menticned in
Chapter II.

4'MCI plans to cffer "universal origination" to its
credit card customers in March 1984, pro vidlnq access tc the
MCI network from any city in the Unitd Statds through AT&T
VATS Cr MCI circuits for an additional per minute charge.

421n 1981 BIwas Prov4ding servic to lv cne
Dapartment of Defense activity, the Defense Te phcne
ervice-Sashinaton. It is hiqhly likely that this was the
only Department of Defense activity using any SCC services
at that time.
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Defense is currently limited tc just a handful of plac,.s.' 3

worse y-Rt (in the author's cpinion), direction cn their
procurement and use is virtually non-existent. Why should

the Department of Defense be concerned? Because -.her =_ is

money 1o b- saved! according to MCI:

,..While we have been unable to obtain an accurate
f~gure for DoD's current cost for Cadministrative long
distance telephone services, estimates place these
costs at a minimum of $500 million annually. The pctez-
tial savings may be as high as $125 millicn arnually....
[Ref. 44

2. _;gcur SI c Services

Sensing a hesitancy on the part of military teleccm-

municaticns managers to move away from AT&T into th

unchartcd waters (as far as the Department of Defense was

concerned) of the SCCs, HCI's DiZectcr of Gcvsrnrmeit

Marketing sent a letter to the Deputy Under Secretary of

Defense (C31) in August 1982 urging a stronger position for

competitive procureffent of long distance services. An

attachmert to this letter discussed the Fede-al Gcvernmrs
policy en competitive procurement of telecommunications

services. An excerpt follows:

T q U. S. Gcvernmert has specific, established policis
which require agencies to compete their telecommunica-
ticns requirements. The Defense Acquisition Rsgulatics
clearly state this duty in DIR 22-I05.1(b) which statss
that:

c .,there are locati~ns at which no single cgmmuni-

catlns common ¢arner hks the exclusive right to
provide the required service. When this is the case
and rore than one common carrier is authorized and
can provide the required service, the procurement
shall be made from the source offering 'the lowest
cost to the Government, if practicable.

03Per the author's conversations with offices in the

Department cf Defense and with SCC marketing personnel.
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Simlanly, DAR 1-390.1 requi-es all p~ocu-ementE to be
per crze competitively to the maximum practicatlE
extent. In cther words, 4n agency must compet-.,-_

requirements fcr telecompunications serv~ca when it is
ab e to do so. And since MCI's service ncw covers
virtually the entire country, there is no -xcuse not Mc
comete telecommunications service reeds as the EAR
requires.

Numercts DOD compcnents have taken action to implemi -t
'he fundamental pclicy pcsition set forth in t.he DAR.
The Defense Commercial Communication Office (EECCO)
recently issued a "Policy for Seeking Competiticn for
CONUS Private Line Services." The effective date is ray
7 1981. DECCO plicy provides that increasing degrees
o1 corpetition shal1 be used as the rsquire.m-nt
expands....

... DECCO clearly zequires competition in private line
services. The same polic considerations also apply to
procu=ement of DDE or WATS equivalent message serv-cc,
including MCI's Network Service.
The pcl4cy expressed .n these documents is simFly "reiteraticn of a ccmpe.itive communicat4ons olicy whlchDoe has stressed fcr many years. For =xample, by memo-
randum dated December 23. 1978 for the Secretaries of
the MAilitary Departments, the Chaime n Joint Chiefs of.
Staff, and numercrs other DoD officials, Gerald Cineen
stat e tbat it is rcD policy that procurements for base
telephcne systems "will be comple-ted to the maximum
ex'ent pcssible... (Emphasis in the original.)
More recently, Deput Secretary Frank Cailucci issued a
meucrandvu for broad lisseminaton within DOD urging CoD
managers to increase the use of competition in the

1e process. Mr. Carlucci's memorandum, dated
uly 27, 198 stated categcrically that:

The value of competition in the acquisition process
is ore of the mcst widely accepted concepts. We
telieve that it reduces the costs of needed supplies
ard services, improves contractor performance, relps
to ccmbat rising coss, increases the industrialbase, and ensures fairness of opporuniz for award
Cf gcvernment ccrtracts. Despite our beliefs an
efforts at furthering competition, there is a
serious concern that our achievements are not
adse ate. Many in government and industry believe
that wr award tcc many contracts without adequate
ccmpetition.

th e Wn manaers in all l.vls

This last statement is particularly aplicable to CoD
base ccmmunications managers. For years DoD base
requirements have been scle sourced -to iTST. 'r.
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Carlucci's memorandum cle~rly requires reevalua-i ne.f
th is ractice, and the injection of more competi-.:on
intc lccal communications pr6curements.

In sumiary, established federal Dolicy manlates competi-
ticn ir all. procurements -o the fullest extent nracti-
cable. This Eclicy is well astablishAd .r
coamunications and all other areas of federal procure-
ment. There is nc justification for a base communica-
tiors ianager to ccntinue sole sourcing ATT. Such a
practice is clearly prohibited b th io.cies and reau-
laticns set forth above. (Ref 44]

Subsequent tc receiving this latter, the Assi-tanz

Deputy Secretary of Defense (Telecommunicaticns) sent a

memorandum -o the Services' senior ccmmunicatcrs requesting:

"Your ccmments on the advisability and feasibility of using
aCI metered use service...and like offerings are sc-icited."

[Ref. 45]. Apparently the Services paid sone credence tc

the tasking, as there are a few more installations using SCC

services ncw than there were at tha time cf the tasking.

Cne methcd, ¢f several being used (on a very limited

basis) in the Department of Defense to prccure SCC serv-ces,
is thrcugh a strictly competitive procurement process. The

Air force is currently pursuing long distance telerhcie

services this way. The Air Force Communications Ccmmand's

Continental Communications Division has been publishina

Peguests for Quotaticn (RFQs) in the Commerce Business raily

as well as through the mail tc marketing representatives of

the major carriers. The winner is determined, as in any

cther contract, based on the quote provided by the carrier

and ctber factors which are weighted by the contracting

office. Sc far only two bases have obtained services by

this gethcd; Kelly Lir Force Base, Texas and Tinker Air

force Base, Oklahoma. Kelly Air Force Base replaced ten

VATS lines (Service Area 5) and one intrastate Texas WATS

line wit-. 14 MCI WITS DALs in August 1983. As a result of
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this change Kelly Air Force Base is spending less rocney fo:

more circuits (and mcre capability since all of the MCI DALs

are capable of completing calls within Texas) and th-

quality cf the circuits is comparable tc that had previ-

ously. 44

The Navy is also getting underway wi-h several

activities in the San Diegc area recently competitively

procuring SCC services. While there is no Navy-wide

guidance on obtaininc SCC services, the We-stern Divisicn of

the Naval Facilities Engineering Command requires a minimum

of three quctes from competing carriers.

Apparently nct willing to accept the experiJnce of

cther test areas, the Army plans to competitively prccure

!CC services to conduct its own test at an Army activity in

the retropclitan St Louis area within the next svral

months. The Army is the slowsst of the military services to

implement SCC service usage.

Ancther method of procurement is for the tase tele-

communicaticns manager to cbtain the carriers' tariffs and

cth.r infotation describing their servzces and to perfcrm

his/her cwn evaluaticn to determine the least expensivo and

the best (cr maybe a combination of both). This is the

method used by the Defense Telephone Service- ashirgton

(DTS-Washiugton). DIS-Washington first obtained MCI DAls in

May 1S79. Currently ETS-Washington has 102 MCI Network-only

UALS, 209 VATS (Service Area 6) lines, and 65 FX lines for

completirg long distances calls. 4 s This second method is

reasonable since all cf the carriers are tariffed and

44Ancther Air Force installation, Offutt Air Force Base,
is "teting" one DAL from both MCT and GTE Srrint--nct an
effec tve way, in the author's opinion, to ts% either ccst
savirgs cr quality of service.

"9DTS-Washin qon provides all administrative teleFhcne
service to all DoD components in the Washington, DC area.
ill long distance calls by DoD offices in the Washington, DC
area are routed through the DTS-Washington ?lectronic switch
for least ccst routing.
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tase .eleccmmunicaticns manager is capable of ccmra:Ing

rates and services. (In a sense, this m-thod is compa:i-

tive, tcc.) Thirty days is the standard mirimum length of

service required by the SCCs, so, unlike lcng term agree-

rents, the risk in trying their services is minimal.

A third methcd is Just to continue to allow AT&T tc

Frovide the service without regard to any ccmpatinz

carriers. This is ty far the easiest method, t'- this

method should become cbsolete at all but the ccations wh-:r-

there are nc competing carriers.

3. Wbere tc Go for Militar! Service Guidance anQ_/o

Assistance

Ease telecommunicaticnis managers int erested s n

cbtaining SCC services should contact the appropriate c ffice

listed below for guidance and/cr assistance.

7th Signal Commard/CCN-CPS-PL
ft Bitchie, MD ;1719

CcMmanding .Cficer
Ncrtbern ivisicr
Naval Facilities Engineering Command
Philadelphia, PA i9 1 12

Ccmsanding Offjcqr
Chesapeake Division
Naval Facilities Enqineering Command
Wash.ngton Navy Yard
kashnngton, DC 20390

.Responsibility for lccal telephone service at Naval
insta laticns will he changin ands from the Naval
facilities Engineering Command to the Ccmmander, Naval
Teleccmuunications Ccmmando (4401 lassachussetts Ave3nue,
N.W., iashirgton, DC 20390 In Cctober 1984.
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Ccmzander
Atlantic Divisicn
Naval Facilities Engineering Command
Ncrfolk, VA 23511

Ccmuanding Officer
Scuthern ivisicn
Naval Facilities Engineering Command
P.O. Bcx 10068
Charleston, SC 29411

Ccmmanding 9fficer
Western Div~.sior ni.~ n omn
Naval a °ief neering Command
San Bruno; CA S40696

Ccmmander
Pacific D4v.s4on
Naval Faclities Encineering Command
Pearl Earbor, HI 96860

ALI Urce
CCEZPKZ
Griffiss AFB, NY 13441

D. SUMNIBT

As has been presented in this chapter, SCC se:vices

appear like and furction similar to AT&T MTS and WAIS.

There is sufficient evidence both inside and outside cf the

Department cf Defense that shows that SCCs provide as gcod

quality services which can be less expensive than thcse

Frovided by AT&T. There should be no more need for testing

SCC services. The military services must establish policies

and pzcvide direction to base telecommunications managers tc

begin tte process cf evaluating and, where feasible,

Froctzing SCC services.
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Iv. A!,ILYsrs 2 AITERNATIVZ§

Having presented discussions in earlier chapters abcut

the history of SCCs and the services they cffer, -this

chapter Ercvides, first, a general outline of questions

which can te used in analyzing the use of SCC services at

.ilitary installaticns.47 Then, an actual case s-udy is

presented which evaluates the potential use of MCI and GTE

Sprint services at Naval Air Station (NAS) Moffett Field,

Califcrria. The final section of this chap-ter descrites a

computer program which was developed by the author for use

in calculating the ccsts of using SCC dial access and dsd:-

cated access services from actual telephone bill data.

1. PIALmA7IG THE PCIENTIAL USE OF SCC SERVICES

Tie first step that a base teleccmmunicaticns manager

must take tc evaluate his/her installation for potential use

of SCC services is tc know what type of services the instal-

laticr has and what the costs are for these services. 4" It
is difficult to assess replacing oz augmenting services

withc=t first knowing what is already in use. The next step

is to determine if the installation is in an area served by

an SCC. Co any of the SCCs have a switch serving this area

cr cculd the installation access SCC networks in a n-sarby

city via an FX line cr DAL? (Tables IV, V, V:, VIII, and IX

show the origination cities for accessing the MCI and GTE

S7 his rationale can also be used to evaluate the pcten-
tial use of reseller services but since this thesis is
about SCCs that exercise is lef. to the reader.

"Ths first ster is useful even if three are no $CCs
which cffer services in the area (which is tc be deter-ried
in the next step) aq it will help the base telecoumunica-
t*onmanager to soe if there age othar se;vices cffsered by
the Incurb t carrier which may be cost saving.
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Sprint netwcrks.) 49 If not, there is no reason tc continue

the evaltation at this time, bt considering the way that

the SCCs are growing, a periodic re-evaluation is absclutely
recessary. However, a base telecommunications manager

should te skeptical about planned or projected SCC sa.rvica
in his/her area since a "projected" availability of servic.:.

is never a sure thing until it actually beccmes availab!s.

Vext the base telecommunications manager must answer the
question, "What is tke cost cf accessing the SCC network?"

rces the installaticn have a per call per minute chargs

(measured service or zone usage measurement service or other
usage sensitive tillirg)? This charge will apply each -ime

the iccal access number is called (for off-network access)
JA At i = U2 =, In fact, all

calls which rasult in the SCC dial tone but result in a busy
signal or otherwise uncompleted call will also incur these

charges. 5 0 These costs are real and must be kept in mind in
the evaluation. If the lccal access number is off an

excharge in a nearby city, what will an FX line cost? what

are the ccsts for a DAL to connect directly to the SCC
retwczk? Will installing DAIs permit removal of dial 9
trunks and, as a result, save the cost of these trunks? If

local lines can ke removed when installing FX lines or DAIs

these savings should be considered.

491 f the specific location being evaluated is nor
listed, perhaps it 1s considered a part of a lar ger nearby
city. for exaampe: NAS Mcffett Field is_..,- MountaMn View
Califcrnia which Is not listed in the SCC nitwork lists or
cities, but Palo &itc and San Francisco are.

5OSelf estimates that an additional 45 percent of the
actual lcng distance connect time must be added to calls
made during the Business Day rate period to acccunt for
these unccpleted long distance calls (as well as the time
required to input the access cc4e and talephcne number tn be
called he time spent waiting while ringing, etc.)
[Ref. 46).
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The next step is to determine if there is an economcW.

advartages" (cost savings) by using SCC services !or

completing either all52 or part" of the long distance calls

placed by the military installation. First, what are ths

calling trends of the installation? (This may lsad to scmq
cthsr ccrsiderati-ons such as: calls placed to or near miii-
tary installations that could he placed over AUTOVON; recur-
renz, pericdic abuse; sufficient calls to nearby cities
which may warrant ccnsider jug instaliing an FX line ether
than tc access the 5CC network.) Second, what would it cost
to complete the installaticn's long distance calls via thte
SCC services? Then, assuminrg that the cost of completing

calls via the 5CC is less than the existing method(s) , is
the ccst of accessinrg the SCC's service (whether dial or

dedicated) less than the difference?

Lastly, the base telecommunicati-ons manager must answer
the question, "Are there any techni cal consideraticns that
iight affect the rctential use of SCC services?" For

example, c an the installaticn's PBX accomodate additional

trunks? Tc effectively use an SCC's network-only dedicated

access service, least cost routing should be corsidered. Is

least cost routing available on the PBX? A summary cf thes.e
questions is listed in Table X.

''Thef computer, rogram described in the fcllcy;'nq
section cfthis cha er and which is listed in AppendixG
can be very useful in this part of the evaluation.

52Can all of atinstallati on's long distance calling
needs be met so lel ay an SCC? In certa. n situations, yes
These situations r~e where no international, person-to-
rersor, collect, third number, etc. callinq srequired.
tut as long as AT&T provides nT service with4no monthly
service cbarges and nosmof thl y minimrns there is no reason
not tc have t handy just in case it's needed.

93If SCC services are used to supplement rather than
re place existing VATS or dedicated access se rvice, .,he base
tel eccumunications maraqer sh quld be aware that the hours
wh ch are shifted frcs the existing service are those hours
which are in the lowest rate category. In other words, if
'40 hours out o f 120 hours per -;- s ie are shl..ted tc
an~tez service, the '4 ho us beingeshil feed are those h~ours
which were being charged at the over 80 hour rate.
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Il igTABLE X

Evaluating the Potential Use of SCC ServicesI

What type cf lcng distance telephone services does
the installation have, and what are the costs of these
services?

0 Does the SCC (c¢ SCCsj have a switch serving this
.rea cr could the installation access the SCC network
in a nearby city via an FX line or DAL?

w What is the cost of accessing the SCC network?

• Dces the installatcioc have aper call per
minute charge (usage sensitive pricing7-measutedservice cr zone usa e measurement sarvice cr other
usage sensitive billing) ?

* If the local accegs number is off an exchange
in a rearby city, what will an FX line cost?

* What are the costs for a DAL to connect direct-ly to the SCC netwcrk?

• Will installing DALs permit removal of dial 9
trunks, and as a result save the cost of those trunks?

What a:s the calling trends of calls from the
installa tion?
• What would it cost to complete the installation's
long distance calls via the SCC services?

* If the cost of completing long distance calls via
the SCC is less than the existing methcd(s), is the
ccst cf accessing the SCC service less thah ths costd ifferfence?I Are there any technical considerations that might
affect the potential use of SCC services?

M. A CASE STUDY OF NIS NOFFETT FIELD

lhe following case study evaluating the potential use of

SCC services at NIS Mcffett Field, California is provided tc

assist a base teleccmaunications manager in performing a

similar analysis at kis/her installation.
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1. .E aa "'Sj 2f Sievice at NkpS
AMfret~ Field

NAS Moffett Field is lccatad in Mountain View,

Califcrria which is in the metropolitan San Francisco area

and is served by all of the wajcr SCCs. The twC bigaes4

SCCs, MCI and GTE Sprint, were investigated az pctent-al

providers of long distance telephone service at NAS Moffett

Field.

NAS Moffett Field has what is referred tc as

POTS--Plain Old Telephone Service. No WATS lines.5'6 Nc tie

lines. No FX lines. Nothing fancy or exotic. Just M7S.

Just rOTS.
NAS Moffett Field is charged for zone usage measure-

ment service for calls in the local area.55 The bill for

long distance and zone usage measurement (ZUM) services is

about $15,000 per month.

2. Cost of Accels__q th C Network

The MCI and GTE Sprint local access numbers fcr NAS

Mcffett Field are Zone 1 calls (to Palo Alto, California).
Calls to these networks (through dial access) would incur a

2UH charge cf S.03 per minute for the first minute and $.01

per minute for each additicnal minute during the Eusiness
Lay rate period."6 That's $.07 for a five minute call during

54In June 1983 Pacific Telephone reccmmendsd installa-
lion cf tuc interstate VATS lines (service area 5) and three
intrastate MATS lines (twc statewide WATS lines and one
Northern California 6AIS line). On 24 January 1984 NAS
Moffett Field had the recommende4 number of lines installed.
Since the telephone till 4ata hn used for the case study

s e-KAS, t is discussion will proceed as if they weren't

'SZUB calls are local calls (within 16 miles) which are
billed in zones with Zone 1 being the area closest tc the
ocation where the call was ciginated. Zone 1 calls are

lumped tcgether and appear on the monthly bill as tctals for
first and additicnal minutes in each rate period. Each Zcne
2 and Zone 3 call is itemized.

"6There is a 30 percent discount for calls made during
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the business day 1u§l I0 co2ne.S to the SCg net.o1k, nc- to

make the long distance call itself. Table XI compar:s the

copt cf a five minute call tc the East Coast frcm Scffett

Field via AT&T HIS, LCI Execunet, and SPRINT.

Since calls tc the MCI Execunst and SPRINT networks

are Zcne 1 calls, 72 lines need not be considered. The

proximity of Moffett Field tc the SCC sw:.tches permits easy

installaticn of SCC ElALS. Not considering installation

charges cr monthly usage minimums, an MCI Network-cnly CAL

would ccst $85 per mcnth, an MCI WATS DAL would ccst $100

per month, end a Direct Sprint DAL would cost $100 per month

(frcm Table VII). Moffett Field is billed S.70 per month

per each base telephcnq number for dial 9 trunks. This

charge is independent of the number of trunks, therefore,

the use cf rALS will not affect this charge.

TIBLE XI I
Cest Cf a Five M nute Call from VAS Moffett Field tc
last Ccast (Including Cost to Access SCC Network)

tCost

AT&T MTS (Current Rates) $2.70
AT&T BTS f roposed Fates) $2.45
MCI Execuret (Netwcrk City) 12.23
SPRINT (Network City) 42. 32*

*Includes 8% disccunt for tctal bill $200 or over. |

the Even ng rate pericd, and a 60 percent discount for calls
made during the Might and Weekeng rate mericd. The rate
ericdas for ZUM cal s are the same as in Table II except the
light and Weekend rate period includes all day Su.day.
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3. oalin-a Treaf of AS !offet- zld

The total ccst of the installation's long distancq

and ZUM calls fcr tie period between 20 September 1983 and

20 October 1983 was $17,990.16. There were 15,117 long

distance calls at a total ccst of $15,045.06. Cf these

calls, 1583 were interstate calls at a cost of S3424.02,

nine were internaticnal calls (including to Canada) at a

cost of 164.85, and the remainder were long distance calls

within the state of California (1267 in.ar-LATA and 12,216

intra-LAIA calls). The majority of Moffent Field's 2.cng

distance calls are made to the eastern United State.s, prima-

rily tc lashingtcn, EC, Maryland, Virginia, and New Yo:k,

and, cf course, within the state of California. There is

also a need to call Hawaii and Alaska from 11offett Field.

4. Cost to Comrlete NAS Voffett Field's Lonq Bistarce

C§11s via SCCs

The computer program in Appendix G was used to

analyze the cost of completirg Moffett Field's interstate

long distance calls. Twenty-cne of the 1593 interstate

calls were not used in the analysis because they were

multiple rate period Cr operator assisted calls. The crig-

inal ccst cf the remaining 1562 calls was $3348.41.

a. Dial Access Services

The costs calculated for placing these calls via

AT&T M7S (proposed rates), MCI Execunet, and SPEINT are

listed in Table X1I. This table shows that, eivsn

(partially) considerirg the costs of calls to access the SCC

retwcrks, thqre is a significant potential cost savings by

using SCC dial access services.

61



W4~

to I

IU) 4014I

0 1~

oI I
u d)

0 1 a Dr zr
M. ~ N CN CN N

IAI

-C.)

U)I4 4.')

fa 0 4 1

to I 0

iz 0
(A E-4O U) 21

4J 3c 0 H U 0
ra I4

0 E4 4

u 0 W4J62



k. A Method cf Estimating the Number of WATS lines

or DALs N*eded

The foilcuing paragraphs describe a methcd of

estimating 'he number of WATS lines or DALs -.hat Tay be

reeded.

An Erlang, a unit used to measur- telephcne_

traffic, is expressed in units of call hours per hcur. An

Irlang is related tc CCS (hundred call seccnds), another

unit cf traffic measurement, by a factor of 36 (1 Erlang =
36 CCS). (There are 3600 call seconds (36 CCS) in Cne

hour.) A sinqle telephone circuit can be in use a maximum

cf 1 Irlang (1 call hour per hour or 100 percent in use)
The Erlang E equation is:

NE / N!
B =------------- ----------------

2 N
1 + E E /2! + ... + E /N!

where E is the probatility that N trunks are s1multanscusly

busy vith a traffic Icad of E Erlangs. B is also referred

to as the grade cf service as it can be viewed as an expres-

sion cf how many calls out of 100 are not completed. For

example, a B value cf 0.05 means that five out Cf 100 calls

are blocked, or there is a five percent probability that all

trunks will be in use at any one moment in time. [Ref. 47]

To approximate the number of WATS lines or DALs

that may be required if the total minutas of calling which

cccur during the busy hour is known:

1. ivide this number ty 60 to obtain hours cf calling

in the busy hcur. This value is in the same units as

Erla-.gs.
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2. Lcck up the value clcsest to this .n the _lang 3

tables found in Appendix F and real the requi:ed

number of trurks fcr the desired grade of service,. 5 7

To calculate an approximation of the -ctal
minutes cf calling in the busy hour and the number of WATS

lines or DAIs that may be required:

1. Take the total number of minutes of calling during
the Eusiness ray rate period for a month.

2. Civide this number by 60 to obtain hours cf calling.

3. Divide the result by 22 (average number of husiness

days in ore mcnth) to obtain average hours of calling

per business day.

4. Multiply this number by .17 (an approximation that 17

percent of all calls made during the business day (S

hcurs) occur during the busy hour) to cbtain hours of

calling during the busy hour.58  This value is in the

same units as Erlangs.

5. Lock up the value clcsest to this in the Erlang B

tables (Appendix F) and read ths required number of

trunks for the desired grade of service.

An example of the second method is shown neit,

using the data from NAS Moffett Field's interstate calls.

There were 5157 minutes of calls placed during the Business

Day rate period. This is ccnverted to hours as follows:

5157 minutes
85.95 hcurs.

60 minutes/hour

5S7 mith siggests that a grade of service of .005 -s a
typical practical value [Ref. 48]. The standard for -th.
AUTOVCN system is a grade of service of .05 (fcr inward
calling), but there are many installations throughout the
epartment cf Defense with much worse grades of service.

Hememter that this grade of service is based on the busiest
hour cf usage during the day--sc it represents worst case.

slIf the base telecommunications manager feels that
service is more or less Deak loaded than this the .17 can
be increased or decrasea. This should be changed only if
the zana er feels competent at traffic measurement and
managemen.
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Next, the number of hours of calling during the busines- ay

are calculated.

89.95 hours
3.91 hours/bus. day.

22 tus. days/morth

The ruiber of hours during the busy hour are calculat-d as

fcllcws:

3.91 hours/bus. day X .17 .66 hours/busy hcur.
(Erlangs)

One, twc, three, and four linps will provide grades of

service cf .375, .101, .020, and .003, respectively, with

.60 Erlargs of traffic during the busy hour (from Appendix

c. Dedicated Access Services

The costs calculated for completing I c ff ett

field's interstate lcrg distance calls via AT&T WATS, CI

UATS, and Direct Sprint, based on using three access lines,

are listed in Table XIII. Costs calculamed for four access

lines are fcund in Tatle XIV.

Tables XIII and XIV show that the SCC dedicated

access services can save cver 30 percent of the cost of

cocapleting the calls via AT&T 'TS (current rates) and over

20 percent of the calculated cost of completing the calls

via AI I &AIS (current rates). That's an impressive poten-

tial savings.
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d. Intrastate Calling

Although this case study was oriente4, -,:war .

evaluating the costs cf completing inters-tate calls via MCI

and GTE Sprint services, intrastate calls could be ccmp!--zed

via these services as well. As stated in the previcus

chapter, lCI will complete calls within th state

(Califcrria) only if they terminate on -heir netwcrk, and

GTE Sprint will ccsplate all calls within the state.

Facific Eells's rates for intrastata3 calls are such -chat

rearly all calling tc locations more than 40 miles away is

less expensive via MCI Execunet, MCI Network Service

(withcut Universal Termination), SPRINT, or Direct Sprin-

(to network cities). For Direct Sprint to ncn-netwcrk

cities, tie distance gust be greater than 110 miles befcre a

call is less expensive than via Pacific Bell.5 9 Therefore,

at Moffett Field most intra-LATA calls would probably be

less expensive to complete via Pacific Eell 60 and inter-LATA

calls would be lrss expensive via the SCCs. 61

Exactly how much can be saved by ccwplctinq

intrastate calls via SCCs was not determined. It is reason-

able to assume that some ccst savinqs would result but,

unless the installation has (or can obtain) least ccst

routing, the telephone user wculd have too many decisicns to

sake fcr ccapleting a call.

59ThEse compariscns are based on a five minute call
during the Business ray rate period and, for MCI Network
Seryice and Direct Sprinto an average use per line ir the
Eusiness ray rate period o! less than 900 minutes.

6OFcr mny itnstallations, some iatra-LATA call= will be
lfss exp ensv if placed via the SCs since some Iccat cns
within the LATA may be rather distant.

S*A semi-random inspection of the inter-LATA calls on
Moffett Field's telephcne bill showed that about 70 percent
cf these calls cculd be completed on MCI's network.
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5. __~ia £g rider__t ins

The Centrex system at Moffett Field has rccm for

additicnal trunk tezrinaticns and least ccst rcuting 4s

available (for a prici, cf course) if th:. installation
desires to take advantage of thi.s Capabi-lt to ra k tha
routing chcces for the telephone user. There are no cther

known technical consideraticns at NAS Moffet - Field.

C. A CCMPUTER PROGRAM USED TO CALCULATE COSTS OF USING SCC

SIRVICIS

The computer prcram in Appendix G was created by th-

authcz tc aralyze the costs cf completing interstate calls

via AT&T MTS and VATS (at current and proposed -ar±f

zatas), MCI Execunet and MCI WATS, and SPRINT and Eir4ect

Sprint. A descriptic of this program is givqn below.

1. (:oar Pr2ram Description

Easically, this program takes talephone bill data

and calculatss the ccst of each call as if it were made via

AT&T (with current and proposed rates) , MCI, and GTE Sprint.

It was %ritten for interactive computing using the WATFIV

facilities cf the IBM 3033 at the Naval Postgraduate School.

files contairing listings of area codes and prefixes

that are cn the M.CI and GTE Sprint networks are read intc an

array. This permits comparison with the arpa code and

prefix of a telephone call (from the input data) to derer-

mine if that area code and prefix are on the SCC networks.

Telephone bill data for a one month paricd is read

from a fileOZ into an array (actually several arrays) and

62The format of the telephore call data in the input
file was artitrarily chosen since the data used fo: th-e case
study in the previous section of this chapter was entered
manually from thq telePhone bill. The compu+er jfccram can
easi he rodified t6 accept data from mane-.-c tapes.
(Afte cktaining and processing thr magnetic tapez with
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sorted hb area ccds and prefix to permit a readable output,

if output is requested for each call. Data for calls

outside of the United States (all 50 States and the Distric6

cf Ccluatia), in multiple rate periods, or in a rate class

cther than direct dial (i.e., Ferson-to-perso, sta t ic:-tc-

staticn, ccllect, third party, etc.) is autcmatically

rejected.

The program calculates the distance (actually a

range of_ distances) to the called number fe: each call f:cm

the duraticn, rate period, and ccst of the call. 6 3 ata for

calls fcr which the distance calculation does not prcrs-ly

calculate a distance is also rejected.

Costs of completing each call via AT&T MTS (proposed

rates), ECI Execunet, and SPRINT are calculated based on the

duraticn, rate pericd, distance (range of distances) to

called rumber, and, for MCI Execunet, whether it is a

ratwczk cr ron-network call. Also, the minutes of calls

which occur within each rate period to network and ncn-

netwcxk locations are summed for use in calculating the WATS

and dedicated access services costs. This program will

acccurt fc the cost of a call to access MCI Execunet and

3PRINT, based on first minute and additional minute rates.

Costs for each individual call are calculated and can be

cutput, if the user desires. The results can be output as

total costs for all calls cr the costs of each call can be

cutput individually fcllowed by total costs for all calls.

figure 4.1 shows the interactive queries and responses which

produced the ouput skcwn in Figure 4.2.

only a handful of galls on each, the author resorted tc the
fanual in ut method. _The author hihly recommends inputting
the t one bill data from magneTIw tape.)

*3Ccracn carriers actually calculate the distance tc the
called number from the coordinates of the calling and called
locations, requiring a very large data base.

70



DC YOU WANT OUTPUT FOR EACH CALL? (Y OR N)

Y WILL GIVE DATA FOR EACH CALL PLUS TOTALS
N WILL GIVE TOTALS CiLY

I
IS THERE A CHARGE FOR THE CALL TO ACCESS
TEE MCI EXECUNET AND SPRINT NETWORKS?

JY oR N)

THIS PRCGRAE ASSUMES:
* MCI AND SPRINT LOCAL ACCESS NUMBERS ARE

IN THE SAEf AREA

* THE CCST CF ACCESS IS BASED ON A FIRST
MINUTE RATE AND AN ADDITIONAL MINUTE RATE

* THE RATE PERIODS ARE AS FOLLOWS:

EUSINESS DAY -
8AM TO BUT NOT INCLUDING 5PM MON-FRI

EVENING
5FM TO BUT NOT INCLUDING 11PM SUN-FRI

NIGHT AND WEEKEND
111H TO BUT NOT INCLUDING 8A3 ALL DAYS

8AM TO BUT NOT INCLUDING 11PM SAT
8AM TO BUT BCT INCLUDING 5PM SUN

-- - - -- - - - -- - - - - -- - - - -

DO YOU STILL WANT TO CONTINUE TO ENTER DATA
FOB CALCULATING THE CCST OF ACCESSING THE
SCC NETWORKS? (Y OR N)

Y WILL CONTINUE AND ASK FOR RATES
N WILL PREVENT CALCULATON OF ACCESS COSTS

FOB THE DAY BATE PERIOD:

WHAT IS THE FIRST MINUTE RATE?
EXAMPLE: FCF S.03 PEE MINUTE INPUT .03).03

WEAT IS THE ADDITIONAL MINUTE RATE?
(EXAMPLE: FOR S.01 PER MINUTE INPUT .01).01
ARE THE CHAEGES FOR TEE OTHER RATE PERIODSCALCULATED AS A PESCENTAGE OF THE DAY RATE?

(Y OR N)

WHAT IS THE DISCOUNT FOR THE EVENING RATE
PERIOD? (GIVE AS A .REAL FRACTION.
EXAMPLE: FOP A 30% DISCOUNT INPUT .3)
.3

Figure 4.1 Interactive Computer Queries and User Respcnses.
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WHIT IS THE DISCOUNT FOR THE NIGHT AND
WEEKEND RATE PERIOD? (GIVE AS A REAL
FRACTION. EXAMPlE: FOR A 60% DISCOUNTINFUT .6)
.6

FOE CALCULATING THE AT&T WATS COSTS USING
CUERENT RATES WHAT IS THE RATE STEP?
(TEIS IS THE §A7E STEP FOR SERVICE AREA 6)

RATE STATES
STEP

19 - ID, OR, WA
2C - AZ, CA, MT, NV, UT

21 AR, CO IL IN IA KS, LA, MI, MN,
MO, NE, VM, ND, CK, SD, TX, WI, WY

22 - AL, CT, DE, DC, EL, GA, KY, ME, MD,
MA MS: NH, NJ, NY, NC, OH, PA, RI,
SC, TN, VT, VA, WVI-------------------

INFUI RATE STEP (19, 20, 21, OR 22)20-- - -

FOE CALCULATING THE AT&T WATS COSTS USING
PRCPCSED RATES, WHAT IS THE RATE STEP?

RATE STATES
STEP

14 - IA, KS, NEI---------------------------------------I
15 - AR, IL, MN, MO, ND, OK, SD

16 - CO, IN, LA, MS, T1, WI, WY

17 - AL, KY, MI, MT, NM, OH, TN

18 - AZ CA CT, DE, DC, FL. GA, ID ME,
MD, MA, NV, NH, NJ, NY, NC, OR PA,
RI, SC, UT, VT, VA, WA, WV

INIUT BATE STEP (14, 15, 16, 17, OR 18)is

Piguze 4.1 (Contlaued) Interactive Computer Queries
and User Responses.
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-OF CALCULATING THE DIRECT SPRINT COSTS,WHAT IS THE REGION OF ORIGINATION?

REGION STATES
- CO, GA, IL, LA, MO, OH, TX, WI

AZ CA, DC, FL, MA, MD, NC, NY,

iCTE: ONLY SPECIFIC LOCATIONS IN THESE
TATES ARE CAPAEIE OF DIRECT SPRINT CALL0RIG I NATIO N)

INPUT REGION (1 OR 2)
2

BASED ON 0.66 ERLANGS DURING THE BUSYHOER THE FCLLOWING NUEBEFS OF LINES WILLGIVE THE FOLLOWING GRADES OF SERVICE.
EXAMPLE: GRADE CF SERVICE = 0.050 MEANSCUT OF 100 A71IMPTED CALLS ARE NOTCCEPLETED.)

NUMBER OF LINES = 2 GRADE OF SERVICE = 0.117

NU.BEP OF LINES = 3 GRADE OF SERVICE = 0.025NUEBER OF LINES = 4 GRADE OF SERVICE = 0.004

HOS MANY TCTAL SATS LINES CR DEDICATEDACCESS LINES DC YOU WANT TO USE TOALCULATE DEDICATED ACCESS SERVICE COSTS?

SA RESPONSE OF 999 WILL ALLOW CALCULATIONfFCOSTS OR A FANGE CF NUMBERS OF LINES)

W9AT_ IS THE SMALLEST NUMER IN THEz RANGE OF

W 15T IS THE LARGEST NUMBER IN THE RANGE OFNUMBERS OF LI.9TS?
NUST BE WITHIN 10 LINES OF THE SMALLEST)

liguze 4.1 (Continued) Interactive computer Queries
and User esponses.
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Since charges for the dedicated access E9=ViCeS

4AT61 5AIS, MCI Netucrk Service with Universal Termirati-on

(MCI WATS), and Dirict SPRINT) are based on average usage-

per line, the total number of WATS lines or DALs must be

entered. The computer progiam estimates the Erlangs cf call

traffic during the tusy hcur? (using the second method of

apprcxzimatirg the number of WATS lines or DALs described i

the previous section of this chapter) and displays t he

calculated numbers cf lines and grades of service on the

visual display terminal to allcw the user to decide how many

access lines should be used in the WATS and dedicated access

services cost calculations. If the usar desires, a range of

numbers cf access lines may be entered and calculazions will

ke performed and results given for each number of access

lines in the range of numbers. Also, if the user desi-res,

the number cf access lines which is used in the calculation

can be an existing or carrier-proposed number of WATS linres

or fLALs c= a number dezived 4,=cm any :?.1iable sourc-.

Corua 2;_9a AssumEjtong and Limitations

The following are assumptions and limitaticns= cf the-

program:

0 This program can te used cnly for calculatingo costs of

calls (via AT&T MTS and WATS, MCI Execunet- and MCI MATS, and

SPRINT and rirect Sprzint with Universal Calling) originated

ithin tie continental United States (CONUS) and compleitad

to CCNOS, Hawaii, and Alaska. it also assumes "hat ths user

knows if the locaticn being evaluated is in an area which

permits criginating calls via these servi4ces.

* Telepbone bill data from a one month period is usel fc:

the input data. (Tie user shculd considez using an avsrag,

month's bill and a peak month's bill to evaluate the costs

and number of WATS and DALs for- average azd Deak months of



tele~hcne usage in order to determine if there is a signifi-

cant difference.)

* Tenths of a cent are truncated from the ccs-s calcuja-.ej

for each AT&T MTS call and are rcunded for each MCI Execune-

and SERINT call.

* Since calls to Hawaii made via AT&T MTS are tilled by

Eand and nct by mileage (see Appeadi.x E) , th -a prg:am

converts Bards tc mileage ranges for ise in calculating th-

costs via the other carriers. The correctness cf th =s

conversincs has not beer. determined except fcr ths Wcst

Coast.

* Ccsts for calls made via dial access services (.CI

Execunet and SPRINT) in the 56-70 and 71-124 mile distance

ranges are calculated using the rates for the 71-12's mile

range since AT&T MTS has only a 56-124 mile ranga (and the

distance (range cf distances) to the called number is calcu-

lated frcm the duraticn, rate period, and cost of the crig-

inal AT&T MTS call).

0 Ccsts for calls made via MCI Exzcunet over 3000 miles are

calculated using the rates fcr the 1911-3000 mile range

since tkere is no rate shcwn in the tariff for distances

greater that 3000 miles.

* Costs for calls made via SPRINT are calculated using the

rates which are discounted fcr over $200 usage per month.

* The program calculates th_ costs of accessing the dial

access services, if any, using first minute and additional

alnute :ates, the rate pericds in Table II, and cnly the

duration of the completed long distancq call.

* Since original call data is in one minuts increments,

EATS and dedicated access service cost calculations dc not
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consider the less than one minute increments ussd by -hss

carriers or the one minute minimum average time rqu:r:.ment

of these carriers.

* TAIS and dedicated access service cost calculazcns

include the monthly recurring charges per accoss !ine . hut

not crder or installation charges. The monthly rEcurrina

charges used in the program are the basic charges which

assume that the installation is close enough -o the carri-
er's point of termination so as to avoid additionai mni_

charges.

* Costs for AT&I WAIS (current tariff) aze calcuiated using

Service Area 6 rates. The rates used fo: calculaten costs

cf A767 EATS (proposed tariff) are for Service Areas 5 an 6
(which have the same rates)

* The Frcaram does not round the total hours of calls in

each rate Feriod to the nearest tenth of an hour for AI&T

EATS cost calculations.

• Costs are calculated for dedicated access srv:ces with

"Universal Termination" (MCI WATS ani Direct Sprint with

Universal Calling), and not for network-cnly tezmina-ton

service.
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V. jU!UARY AIfD BECOMENDATIJjS

1.SQMMART

1. Speiaized CCmmon Carriers--A H'StorV

Fcllowing an introductory chapter, t'- ' seccrd

chapter of th is thesis Pr es ent-:s a brzi ef history of

Specialized common Carriers (SCCs) . Several Fade ral

Ccmmunicaticns Commirson (FCC) actions were partic ula~ly

significant in preparing the way for SCCs; thec 1959 and 1S60

Above 890 decision~s, the 1968 Carterfoue dezcision, the, 19

MCI decision, and tle 1971 Specialized Ccmson Carrie= deci-

sio n.

11he Above 890 decisicns cpened the nicrowave fir-ld

to private firms and indIviduals allowing them, to install

micrcvave systems utilizing the frequsncy spectrum abo'ic e90

MHz fcr their own use. Snn.ce the FCC prohiJbited sharing

facilities and systems, this decision did not allow competi-

ti-on withb established common carr_ ers.

7be Carterfone decisicn required thq Bell Systen to

Fermit irterconnecticn of non-fell equipment as long as the

interccnnection would not barip the systrim c: 14isrurt the

ability cf cthers to use the system.

in 1963, Microwave Ccmmunicitlons, Inccrpcrated

(MCI) appliad for FCC certification for public conmon

carrier pcint-to-poirt micrcwave service between Chicaqc and

St Lcuis and intsrmediate poin':ts. After several years, and,

in spite of vigorous cpposition by AT&T. General Telephone,

Illincis Bell, Southuestern Bell, and Western Union, the FCC

apprcved this application in 1969 In what iscalled the EdC

deciSion.
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Ey 1971 there were applications on file with th. ECC

for 1,977 microwave stations in 46 separate proposals from

33 new carriers. Tc avoid reviewing each of these applica-

tions individually, the FCC opened the SCC field to oven

competition in their June 1971 Specialized Common Carrier

decision.

shie SCCs continue to offer private line pcirt-to-

point service, which is what the FCC Specialized Common

Carrier decision originally permitted them to provide, they

are now making their money by offering long listance,

switched network services in direct competition with AT&T.

Fevenues in 1983 from the lcng distance services providr=d by

MCI, GTE Sprint, and ITT 7nited States Transmissicn Systems

(0515) totaled $2.44 billicn, seven percent of AT&T's $35

billion. Analysts predict that this may increase to 10 to

20 percent of a more than $100 billion per year industry by

1990.

2. S.e cialjzed Common Carrier Swtched voce Network

Services

Chapter III describes MCI and GT_ S p a access

and dedicated access services, discuss:n_ ; zcos, a.di-

tional features, advantages, and disa va ams f . s

services. Dial access service is simlar: T

(withcut operator assistance). A cuS:ce- !I,

access (telephone) rumber and a bilLi:c cc:e - *s :..

SCC, and, finally, the desired number- to re ll:. A>

via MCI Execunet and GTE SFrint's SP3INT ca -

cnly in a limited, but large and growin;, u:Iz: "7- cc-

tions. Eoth services offer "Universal Te-rin~:/-" w_

permits ccmp!etirg calls to non-network cit'es. i lizu

based on the duration of the call, rate perio!, distance to

called number, and wkether to a network or non-network city.

MCI ard GIE Sprint offer least cost routing, .roup tilling,
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speed dialing, travel/credit card service, and magnetic tape

billing as additioral features with their lial access

sprvices.

fedicated access service is the SCC's narketing

answer to AT&T's iATS. The customer accesses the SCC

network through a dedicated access line (DAL), lVm .:ttz-

the need tc dial the local access number or billi.g ccde.

Again, calls via these services can bi originatad cnly f:on

specific areas. MCI etwork Service and Direct Sprint allow

calling cnly to netwcrk cities, while calls made via MCI

Network Service with Universal Termination (ICI WATS) and

r irect Sprint with Universal Calling can be completed -,o

ncn-retwcrk cities. Both ccipanies bil -heir dedicated

access services based on average use per line Fer rate

period to network or r cn-netwcrk cities. Also, both hav i

cne minute minimum average time requirament. Least ccst

routing, accounting codes, and magnetic tape billing are

additicnal features cffered with these se-vices.

ihile SCCs are interstate carriers, the AT&T dives-

titure agreement mandated that lcng distance service between

LATAs wcuid be provided by AT&T and other carriers like the

SCCs. So far, SCCs have been authorized to offer (at 1eas +

partial) intrastate calling in six states. Potential SCC

users must check with the SCCs concerning their sarvicp

cffezings in a particular state.

SCC use throughout the Department cf Defense is

currently limited tc just a handful cf places. The

Departms.t cf Defense should be concerned because there is

money io be saved. According to MCI:

,..While we have been unable to obtain an accurate
figure for DoD's current cost for Cadministrative Icnadistance telephone services, es::mates place thes
costs at a minmum cf $500 Miiion an.nuill ,. The oten-
tial savings may be as high as $125 .llici annualy....
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Cne methcd, cf several being used (cn a very l--mited

basis) in the Department of Defanse to procure SCC servic~s,

is through a strictly ccmetitive procure3msn- prccess.

Using th~s iethod, Kelly Air Force Base, Texas replacfdte

WATS lines (Service Area 5) and one intrastate WATS line

with 14 MCI WATS DAis in August 1983. As a result cf this

charge Kelly Air Force Base 4iS spending less money for mcre

circuits (and more capability since all of the MCI DALs are-

capable cf completi4ng calls within Texas) and the quality of

-,he circuits is comparable tc that had previously.

Ancther methcd is for the base telecommunicaticns

manager to cbtair tle carriers' tari-ffs and other infcrwra-

4ion descriting their services and to pqrform his-/her cwn

evaluaticn to letermins the least expensive and bEst

carrier.

A third methcd is J ust to continae tro allow AT&T to

provide the service without regard to any ccmpeting

carriers. This method shculd be used only at lccatlicns

where there are no ccirpeting carriers.

The offices which base teleccmmunicat--onS managers

should ccntact for guidance and/or assistance on ottaininor~

SCC services are listed in tle chapter.

3. Analysis of Alternatives

Chapter IV cutlines a method ofr evaluating t he

potential use of SCC services at military installations and

applies this method in a case study evaluating the potartia.

use cf MCI and GTE Sprint services at Naval AiJr Station

Moffett Field, Califcrnia. Table XV is a summary of tha

guesticns that a base telecommunications manager must answer

in evaluating SCC usace at his/her installation.

The case study shows a potent:ial cost savings of

about 2C percent us ng MCI and GTE Sprint dial access

services and over 30 percent usi-ng theiA'r dedicated iccsss
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TABLE XV

Evaluating tke Potential Use of SCC Services

* What type cf lcrg distance teleohone services does
the instala tion have, and what are the costs of these
services?

* Does the SCC (cr SCCs have a switch serving this
area cr could the installation access the SCC network
in a nearby city via an FX line or DAL?

W ihat is the cost of accessing the SCC nitwork?

I Does the installaticn have a per call per
minute charge (usace sensitive pricing--measuted
service cr zone usaie measurement service or other
usage sensitive billing) ?

0 If the local access rumber is off ar exchange
in a nearby city, what will an FX line cos?
I '0 What are the costs for a DAL to connect direct-
lyc the SCC netwcrk?

will installing DALs permit removal of dial 9
trunks, and as a result save the cost of those trunks?

* What are the calling trends of calls from the
irstalla tion?
* What would it ccst to cemplete the installation's
long distance calls via the SCC services?

a If thc cost of com leting long distance calls via
the SCC is less than %he existing method(s), is the
cost cf accessing the SCC service less than the cost
diffarence?

I Are there any technical considerations that might
affect tie potential use of SCC services?

services fcr completing long distance calls at Moffett
Field. Exactly how much cculd be saved by completing

intrastate calls via SCCs was not determined, but at mcffett

field most intra-LATA calls would probably be less expensive

to ccmplete via Pacific Bell and inter-LATA calls would be

less expensive via tke SCCs.

The last section of this chapter describes a

computer prcgram (in Appendix G) which was created by the
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authcr tc analyze the costs of completing interstat - calls

(originated within the continental United States (CONUS) and

completed to CONUS, Pawaii, and Alaska) via ATST MTS an(

UATS (at current and proposed tariff rates), MCI FxEcunet

and MCI WATS, and SPFINT and Direct Sprint. asicaily, this

Frogram takes telephcne bill data and calculates the ccsn cf

each call as if it were made via AT&T (with current and

proposed rates), MCI, azd GTE Sprint. It was written for

interactive computing using the WATFIV facilities of th, IBM

3033 at the Naval Postgraduate School. Figures giving exam-

ples of the interactive queries and use= responsss and th

cutputted results are provided in the chapter. Assumpticns

and limitations of the computer progrz-a Ae also pressned.
SCCs are rap-dly growing competitors in a multi-

billicn dcllar long distance telecommunications market.

They are viable alternative long distance ca-riers fcr mili-

tary installations. S-veral military installaticns are

currently using SCC services and receiving excellent service

at less cost than fcr comparable AT&T offerings. Mcre

installations must Evaluate the potential use of SCC

services and begin realizing the cost savings that are

curzently pcssible.

1. R!CCHNKIDATIOWS

The Department of Defense and the Military Services must

provide guidance tc base telecommunica-.ions managers on

;rocuring and using SCC services. A restatement and rsem-

phasis cf the federal government's policy on competitive

proctrement of local telecommunications services, including

long distance services, by the Office of the Secretary of

Dfense is in crder. Military Service regulaticns and

instructions must state the Service's Folicy on the use of

SCC services .nd provide guidance on methods of procurement.
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Training on long distance alternatives should be included in

tase telecommunicaticns manager training programs such as

the Air Fcrce's Basic and Staff Telecommunications Officer

courses at the Keesler Technical Training C-nter, Kessler

Air Fcrce Base, Mississippi. Also, a primer on SCCs, such
as this thesis, shculd be published and made availabl, to

all has,? telecommunications managers in the United States.
NAS Moffett Field should seriously ccnsider using SCC

services due to the significant potential cost savings tha"

could be realized as shown by the case study.

Several thesis research topics are suggested by this

study:

a Long distance resellers--history, :egulaticn, and
services.

* (Adequacy of) Department of Defense and Mli-tary

Service guidance on procurement and use of telecommunica-

tions services.

* Use of zicrcccmputers to analyze the use of SCC

and/c: reseller services at military installations.

* An analysis of the econcmic feasibility of the use of

dynamic least cost routers and software defined systems.

* Additional research on the topic of this thssis to

include:

* Modifying the computer program to calculate the

installation's busy hour and hours of calling during the

busy hour from time of day and duration of call data. A.so,

use cf the computer program tc provide more statistical

inforzioo about the installation's monthly telephone bill,

i.e., total cost of calls within each area code.

* Implesentation of SCC services at an installa-

tion which has been evaluated using the computer program and

87



subsequert monitoring to see if the evaluation was an accu-

zate estimation of ccst savings to be raalized using SCC

services.
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CHRONOLOGY CE SPECIALIZED COMMON CARRIERS

195 60 - FCC Above 890 decisions allowing private

uricrcuave, systems to be developed using the frequency spec-

trum above 890 MHz.

193- PICI applied to FCC for microwave lin-k b-etween St

louis and Chicago.

1968 - FCC Carterfone decision allowi-ng cornnecticn of

non-Eell telephone equipment tc the telephone, system.

1u.us 1969 - FCC MCI decision authorized MCI to

provide private line microwave service between St Lcuis ar~d

Chi Ca gc.

ISISMS.; 1969 - Dat ran Transmission Co. (flATRAN)

applied tc FCC for microwave system linking 35 metrcpoli-tan

areas wi'th a switched circuit high-speed data network.

JjI_ 1970 - FCC staf f recommended policy o f cpen,

Specialized Common Carrier ccmFetition.

October; 1970 - Justice Department urged FCC -;-o adopt

policy cf open coi.~etition in Specialized Common Carrier

field.

g3X 1971 - FCC Specialized Common Carrier decision

cpened S;eciali-zed Common Carrier field to competitiocn.

1972 - MCI authorized by FCC to build New York to

Chicago zicrowave lirk. DATRAN authorized by FCC tc begir

construction on its microwave system between 35 valor

cities.
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S1973 - Southern Pacific Communicaticrs Co.

(SPC) authcrized by FCC tc begin building its micrcwave

net wcrk.

.j.91_ 1973 - ITT's United States Transmissions Systems,

Inc. (USTS) applied to FCC to build a micrcwav = neTwcrk

between New York and Houston via Philadelphia, Washiactcn,

EC, and Atlanta.

Stok e 197 - ATET petitioned th . FCC o =top licer.sn

Speciali2ed Commcn Carriers.

S.tiLbrj 1974 - ITT's USIS authorized by FCC to build

zicrcuave nqtwork.

!3x 1975 - AT&T cbjected to i1CI sales of long-distarce

type vcice service with Execunst stating that it was cutside

the FCC authorizaticn for MCI zo provide private line

service.

_yjz 1975 - FCC ruled MCI Exacunet service did nct fit

the defirition of Drivate-line service, which was what ECI

was authcrized to provide.

_u1I 1976 - FCC reaffirmed its ruling that ?CI's

Execunet was not lawful.

h!9!st 1976 - EATRAN decided to end cperaticns and

filed for bankruptcy.

1976 - MCI and SPC filed with FCC to

cffer switcted voice network sqrvices: Switched Privats

Line Service and SPREIT, respectively.

_I1x 1977 - Cocrt of Appeals reversed ECC decisicm on

the legality of MCI's Execunet service.

1978 - ITT's USIS filed to offer switched voice ngtwcrk

service City-Call.
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qS.tqE !.219 FCC approved resale of Wi de Area
Teleccuuunications Service (WA7S) by orths: common ca:::grs=.

!J9._ 1981 - Northwest Iowa Telephone Co. cff: =ed tMCI

long-distance calling to all i4ts customers.

.4nLialx 19§ - U. S. Department cf Justice and AT&T
agreed tc drop goverr.sent's 1974 anti-:rust charges ani 1956

anti-trust settlement barring AT&T from engaging in unisgu-

lated business. AT67I agreed to divAest itself of 22 local

Bell cperati-ng companies.

Uve!ber 1982 - ECI anncunced plans to test the uze of
cable TV fcr telephone service in Omaha, Nebraska.

.;jg1jbl; 192 - MCI bought railroad rights of way to
install fiber optic cable.

~IS32.; x g - ICI arranged to buy two satellite tran-
sponders.

1.2 1983 -GTE Corporati-on acquired SPC and fcrmed GTE
Sprint.
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APPENDIX B

GLOSSASY OF TERMS

Area Cede - A three digit code which precedes the NNX ccde

cr prefix and is used for calling from one geographical area

to ancther. Alsc kncwn as Number Plan Area (NPA).

Automatic Vcice letucrk (AOTOVON) - A worldwide switched

voice network used by the Department of Dsfense.

Eusy Dour - The peak 60 minute period of telephone usage

during the day.

Centrez - A PBX in which inccming calls are dialed diect to

the extersions without operator assistance. Centrex CU has

switching equipment on-premise with the switchbca:d.

Centrex CO has switching equipment in the ccmmercial tele-

phone exchange (Central Office).

Comuvuicaticns Comucn Carrier - A company which jrcviles

ccmmunicaticns services, or classes of communicaticns

services tc the public and whose services and ra.es are

subject tc public regulation.

Eedicated (or Direct) Access Line (DAL) - A circuit

connecting a phone system directly to the terminal of a :cng

distarce carrier. & WATS lines is a DAL to ATUT Long Lines.
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Eial 9 Trunk - Dial Acce.ss Central Office Trunk - A direct

circuit between a EEX and a telephone Cen'-ral Office to

which all stations have access by dialing a given dicit (9)

Direct Distance rialing - An ATST service which permits -the

telephone user to dial his/her own long distance telsehcnr

calls %ithcut operatcr assistance.

Dual Uone Multi-Frequency (DTHF) Signalling - A sianallina

methcd which uses ccmbinations of two frequencies t-o .nai-

cate telephcne number digits (and precedence, in the case of

AUTOVCN). Also known as touch tone dialing.

foreign Exchange Line (FX) - A trunk, paid for on a flat

monthly rate, connecting a PBX to a remote tzieFhcne

exchange.

Least Cost Routing - Also referred to as Automatic Ecutta
Selection (ABS) and Rcute Optiwization - Automatic selection

cf the mcst econcmical routq for an outgoing call.

Least Ccst Routing revice - An electronic device whfch

routes a call over the most economical teI-ccmmunica+icns

path available.

Line - A ccmmon term used to denote any ci-cuit cornecting
two cr mcre telecommunicaticts devices.

local Access Number - A telephone number which is dialel to

access an SCC switch to make calls via the SCC's retw-ork.
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Local Access and Transport Area (LATA) - A gecgraphicai re

within bhich a telephone ccmpany may p ro vi-;de "2.ccal"

service. There ara 161 LATAs. Idahc, Maine, New mexico,

and the Eistrict of Columbia eaca '-ave cne LATA tor h

entire state or district. All other states have mcre -:han

cne LATA.

Message Telecommunications service (MTS) - Long ristarce

Message Telecom municat-icns Service (LDATS) - AT&T's

compsite service of direct distance dialing (D) and coar-

ator assisted calling.

Minimum Average Time Requirement (MATR) - A r~gui-remirt --'-a-

the average duratiJon of calls placed vi a a carries1- Servics

must be at least a specified minimum. AT&T WATS, MCI 'AATS,

and Direct Sprint each have a cne :minute mi-imum v:g

time requirement.

HNI Ccde - The first three digits of: a seven igit -:SleF1'hcn?

rumber.

Cther Ccuumcn Carrier 10CC) - A communicaticns common cazrier

other than AT&T.

Plain Old Telephone Service (POTS) - Ordinary long distance

tele~hcne service (ATST 'ITS).

Prefix -The first three digits of a seven digit, tele~hcne

rumber.
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frivate Eranch Exchange or Private automatic Branch Exchange

IPBX) - A private phcne system connected to zhe put-lic ~~

Fhone network which permits internal r-uti,-ng and s-w-:zching

of calls.

Private Line - A poirt-to-point circuit w.-.tn -.c zr~iict--;on

to a FEX cr network. Usually a special circuJi: suc a = a

fire or guard telephcre, or a circuit used t:o _~cn

comp utsrs.

Rotary at Pulse Dial - A signalliag msthcd whf..ch grnerate9s

pulses (a pulse heinc defined as a single impulse off a -ele-

Fhone dial) to indicate telephone digit-s.

Service Areas - A aecgraphi, al area within which A'.&I WATS

calls zay te? comleted (outward WATS) or or-A. 'na-ed (inward
WATS). Interstate %ATS is offarea in th- -ccn of s Ix

gecaraphical areas calle. Service Areas (formerly 3 nd -) .

Service Area 1 includes3 the states adjacent t ) th-3 stat i

which the call is criginated and aach :aicher num7e-

Service Area adds a larger geographiCal arEa to thS lower

Lumbered Service Area(s). service Area 5 WATS permits

callino to anywhere wit-Hin 'he con:---nes7tal unit-e st- Stats

(outside of '-he state i.- which -he c al1 was oriainated)

Service Area 6 adds A.'aska and Hawai.

Specialized Common carrier (SCC) - A commun.-'ca--4ons ccoamon

carrier offering telecommunications services betweeL twco r
zcre Fcints to large volume users.
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Switched Network - A netwcrk consisting of customers or

subscribers connected to switching centers (cent=al cfficss)
which are interconnected ty a series of other switches.
Rather than using a full-time physical connection be-tween

two users or locations (such as a private line), a call is
completed via temucrary connections between switching

centers and switches.

lariff - The published rate for a specific unit of equip-
sent, facility, or type of service provided by a communica-

tions ccwson carrier.

2ie Line - A direct circuit between two PBXs.

trunk - A circuit between switchboards or PBXs or between a
switchboard/PBX and a telephone Central Office.

Universal Termination - An SCC term for the capability to
call any location in the ccntinental United States and some

ether locations froz specific cities that are on the SCC
retwork. Scmetimes referred to as Universal Calling.

usage Sensitive frickig - A pricing system that charges for

calls based on one cr more of the following: duration of

call, rate period, mileage, or total usage.

lide Area Tmlecoamumicaticns Service (EATS) - An T&T
service which provides a special line alIcving the

subscriber to make calls to any location within a specific

zone cr Service Area cn a direct distance dialing basis at a

reduced rate.

96



aBEA CODE ALE PREFIX LISTING FOR NCI NETWORK

<16 November 1983>

Area Code 201
201 221 224 225 226 227 228 231 232 233 235 238 239 241 242
243 24! 246 247 248 :49 251 2!4 256 257 259 261 262 263 265
261 267 ;68 272 73 276 277 278 279 283 284 285 287 288 2e9
297 299 .A1 322 324 -25 326 32E 330 332 33 334 335 336 338
339 340 3412 343 344 345 348 351 352 353 354 355 356 360 361
365 366 .68 371 372 313 374 3"5 376 377 379 381 382 384 385
3486 317 388 390 393 394 399 420 423 427 428 429 430 43j 433
434 435 £136 437 4138 1440 441 4142 444 445 447 450 451 454 456
457 460 461 463 464 465 467 468 469 470 471 472 473 474 478
480 481 82 483 4184 4E5 486 487 488 489 494 499 522 523 524
26 ;27 53J 538 539 r40 541 543 545 546 547 548 54 58 560
561 564 565 567 568 !E9 570 572 574 575 581 582 585 589 592
!95 596 599 621 622 623 624 625 627 628 631 632 634 635 636
641 642 643 645 646 E18 649 652 653 654 656 658 659 661 662
f65 667 668 670 672 673 674 675 676 677 678 684 685 68667
688 690 692 694 696 MS9 722 724 725 731 733 736 738 740 742
743 744 145 746 748 750 751 752 753 754 755 756 757 759 760
761 762 -It- 765 -166 -072 773 777 778 779 783 785 789 790 791
792 794 7S5 796 797 798 820 821 822 823 8214 826 828 833 936
e37 842- E44 845 846 f!1 854 E57 858 861 862 863 864 865 666
667 6M8 E6 871 873 E77 878 880 881 882 884 885 886 E87 889
893 854 655 898 923 9;5 926 931 532 933 935 936 937 939 941
942 943 €44 945 947 952 95' 956 961 963 964 965 966 967 968
969 977 SE1 983 984 9E5 98 989 991 992 993 994 997 998 999

Area Code 202 ****Entire Area Code Is Served****

Area Code 203
222 223 224 225 226 227 229 232 233 234 235 236 237 238 239
A41 242 243 244 246 47 248 249 252 254 255 259 261 265 268
269 271 ;72 273 277 278 279 2e1 282 284 285 286 288 289 322
323 24 '23 368 328 429 332 333 334 335 348 356 357 58
359 166 25 327 371 .72 373 374 375 377 382 384 385 86
387 39 3S3 397 432 436 453 457 467 468 469 481 484 488 492
493 494 495 497 521 !;2 523 !24 525 527 528 529 530 531 544
£47 '4E '£49 ;5 561 562 563 565 566 568 51957 579 581 583
584 58S 591 59 94 621 622 623 624 625 627 628 629 633 634
E37 643 g44 646 647 f49 651 653 655 656 658 659 661 66 667
668 673 674 677 678 M6 688 693 721 722 725 726 '27 728 747
762 771 772 773 776 777 778 783 784 785 787 789 793 79 79

27 E28 634 838 846 e7 852 853 854 86 866 869 871 872 84
172 73 8319J6929 932 933 934 937 9414 945 947 964 9 65

Area Code 205
550 2 J 261 262 263 264 265 269 271 372 277 J79 281
88 20 321 322 323 324 325 326 327 328 £42 3843

52595 9 6 63I1

34 534 64 6 f- 66 661 63 664 6 6
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74 Ili III 679 81 690 694 699 741 744 772 776 780 781 7e3
85 a 87 88 791 I 822 82- 1828 830 832 833 834 836 83.

838 E41 E49 852 853 e54 856 859 868 870 871 876 877 879 681
882 8e3 e95 923 925 S;8 933 934 S38 939 942 945 950 951 956
S67 S69 S72 973 979 S87 989 991

area Code 206
220 223 226 228 232 2-3 234 235 236 237 241 242 243 244 246
148 251 ;55 271 277 281 282 283 284 285 292 322 323 3214 325
26 H28 Z29 343 -144 3145 346 361 R62 363 364 365 367 382 392

394 4j1 4(31 432 433 442 447 451 453 454 455 1164 467 481 483
485 4 6 487 488 522 !5'3 521$ 525 526 527 542 5143 545 546 547
575 Se3 587 621 622 623 624 625 626 628 630 631 632 633 634
641 643 644 655 656 (f2 672 682 721 722 723 725 742 743 745
746 147 7(2 763 764 767 771 772 773 774 775 776 778 78j 783
184 788 789 821 e22 823 824 827 828 836 838 839 842 852 854
e59 El2 878 881 882 883 885 932 933 935 937 938 941 946 9417
955 7 591 994 995 5c.6 997

Area Code 208
286 322 334 336 338 342 343 344 345 362 375 376 377 37 383
384 ,e5 386 422 888 9-.9

Area Code 209
221 222 2j4 225 226 227 228 229 233 237 2"47 251 252 255 2E4
266 268 2 276 291 2S2 294 2S7 298 299 431 432 435 436 439
441 442 143 445 49 453 462 463 464 465 466 167 473 474 477
478 481 484 485 486 407 488 521 522 523 524 526 527 529 537
'38 545 ;71 572 575 576 577 578 579 834 864 869 883 888 931
41 942 943 944 046 S48 951 952 957 982 983

Area Code 212 ****Entire Area Code Is Served****

Area Code 213 ****Entire Area Code Is Served****

Area Code 214
221 222 223 224 225 ;26 227 228 229 231 233 234 235 236 238

q29 21- 2343 ;45 ;47 248 2;1 52 153 2542 25 56257 58

S162 64 A66 A69 270 2 1 2 276 278 279 85 286 287

13 3/ 7- ./7 .40 .41 M, R7484
""1374 375 376 3277 38
-81 A1, ,8 ,39 292 9 19 2 20 421 422 423 424
'(26 421 4341 4J6 4137 438 442 445 446 450 4153 456 458 1162 463
464 465 466 411 475 11f4 487 492 494 495 521 522 526 528 530

96 71 6 6 0 3 436
641 142 !'361 43 652 653 655 658 659 610 661 163 119
670 ~7 76 180 81 i 6 89 690 691 691 696 6 8 6 99 120 21

J7 , j 671974174J74474746 747?74 84 7co
M3 -7 4 P3 7 91 761 76 780 78~ 784 785 786 78 7

e ... . . . .. ........ li B 840 64 " 1 8 a a i

l8i 8 IS. 891 89i89 894 920 924 931 933 934 93l 941 942
541 944 .4 9118 954 S6c 969 980982 985 986 987988991 992
593 555 556 997

S25AV23 24 225 2;6 227 228 229 231 232 233 234 235 236

'A2 64 Af5 25 6e33;42564 4 jjfljj ~ ~
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338 339 341 342 346 3147 349 351 352 353 355 356 357 358 359
362 U63 --f-4 365 368 371 372 313 374 375 376 378 379 382 383
W8 3§( J87 388 389 3S3 398 399 422 41 424 425 426 427 411
432 43-- 4.4 435 436 4-- 438 43S 44 44 444 446 447 448 449
43 45 456457 4 9 461 462 463 464 465 664 674 68 471 47

44 476 477 1 482 483 484 485 486 487 488 489 491 49
49 4l34 4S5 496 497 499 521 522 525 527 528 532 53i 534 535

53 9 540542 543 5 14 545 546 547 548 549 52 55 561 562
563 5E4 565 566 567 568 569 512 574 576 578 581 582 !83 584
585 586 587 589 592 555 596 59 622 623 624 625 626 627 628
E29 (30 (!1 632 633 634 635 636 637 638 639 640 641 642 613
644 45 (46 647 648 6449 657 65S 661 662 663 664 665 666 667
668 67 671 672 673 674 675 676 677 678 682 683 684 686 687
688 687 691 692 693 (S4 696 6S7 698 699 721 722 723 724 725
126 I3p 72E 29 732 734 735 739 742 743 744 745 747 74e 749

152 753 755 -#!7 758 759 763 765 767 768 769 770 775
776 777 179 781 782 783 784 785 786 787 788 789 791 793 796
197 799 620 821 e23 824 825 826 829 831 833 834 835 e36 837
638 E39 41 842e43 8441 846 818 849 853 854 855 856 e60 861
e64 865 e66 86 668 869 872 e74 875 876 877 878 879 884 885
886 M87 E91 893 E94 895 896 898 921 922 923 924 92., 926 927
S28 929 S-3 934 935 93.6 937 93e 943 944 945 946 947 948 949
S51 S!2 S62 963 564 S65 966 967 968 969 972 977 978 S85 97
S88

Area Code 216
221 22 226 228 229 31 232 233 234 235 236 237 238 241 243
244 245 246 247 248 ,49 251 252 253 254 255 256 257 259 261

j~j 16 §7268 ;71 ;73 J7 J 78 281 282 283 288 289 j91 292
93 zl22 :-23 Z~24 -22 31 333 34 335 336 38 341

244 3E6 49 31 5j2 q4 355 356 357 361 362 363 365 366 368
170 371 j-,4 375 j7 -9 381 382 383 3841 391 398 421 423 425

4J34 4 3 433 4 48 139 441 414 443 444 447 449 4c1
4 -4 45 6 4 9- 464 467 468 471 473 475 416477 478 4 81 484 486 4§8 4689 91 4 9 J 493 494 497 499 521 521
523 524 !26 529 530 5-1 533 534 53 536 538 539 541 542 543

.4; J5 §12656 5§1 57J 5743 578 579 581 58
-8 4 4 626 62 63~ 631 63641 642 644 645 65 51
6;5 C56 657 658 659 E61 662 663 664 666 668 671 672 673 676
6 8 681 6e6 687 688 6)2 694 6S6 699 721 724 726 729 731 732

sjj 3 17 41 74 7413 144 71 746 747 7148 749 750 751 752 753
.5 75 7 7 7 779 781 78 783 784 78872 12 761 31 772 833

7191 79 "J3 794 795 796 797 798 799 822 825 826 831 832 833
35 836 7 838 842 8413 845 84e 851 860 861 862 863 864 866

167 f68 E6 871 874 f75 877 879 881 882 883 884 885 e86 888
92 6 S2 921 922 923 926 928 929 931 932 933 934 937 941
. J 943 S44 946 949 951 953 960 961 965 967 974 984 986 9e8

area Code 217
328 33. 333 337 344 351 352 351 359 364 367 384 398 422 423
42 429 428 429 483 17 48 496 498 322 523 25 27 528

21 566 626 629 6 7 753 782 785 186 787 e 789

Area Code 219

a 236 38 3 5 258 259 272 277 282 283

416 419 43 5JI 54 536 622 623 625 6J7 63 133 637 638639
6546 5 7 74 683 64 6 3 73 73 38 744 75 747
14.9 9 762 763 698 836 838 844 845 853 881 882 e83 8811
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885 8e6 e87 923 924 S 1 932 933 937 938 942 944 947 949 962
S72 5M1 SEC 981 989

Area Code 301
221 222 223 224 225 226 227 228 229 231 232 233 234 235 236
1 37 f38 239 2142 2143 2144 247 2148 249 251 252 253 254 255 256
58 60 261 262 263 265 266 267 268 269 270 271 272 273 276

;77 276 ;79 282 283 2814 285 286 288 289 J91 292 293 2914 295
296 251 g9e 299 320 21 322 323 -25 327 28 329 332 335 336
337 338 340 341 342 343 344 345 350 352 353 354 355 356 357
358 --62 U3 364 365 U66 367 368 371 372 374 376 377 379 383
384 38 386 388 390 391 393 394 396 397 420 421 422 1423 4214
426 427 42e 429 431 i!2 43 434 435 436 437 439 441 442 443
4414 445 447 448 449 452 454 455 457 459 460 461 462 4614 465
166 46" 468 469 472 413 474 476 477 479 481 482 483 484 4e5
486 4e8 4 10 492 493 494 495 496 497 498 521 522 523 524 525
526 528 !29 530 531 532 534 536 537 539 542 543 544 546 547
549 551 ;92 557 59 561 563 564 565 566 567 568 569 572 514
575 576 -7 578 -82 583 585 501 588 589 592 593 594 595 596
597 5s 599 621 622 623 624 625 627 628 629 630 632 633 634
636 6141 6143 644 646 6147 649 651 652 653 6514 655 656 657 659
f61 El2 663 664 665 666 667 668 669 671 672 673 674 675 676
677 679 681 682 685 686 687 688 692 694 695 699 721 723
125 127 128 730 731 132 733 734 735 736 739 741 742 744 745
74 74e 149 751 752 7!3 754 757 758 760 761 762 76 76U 765
"66 768 170 771 772 773 774 775 776 779 781 784 787 788 789
790 191 "92 793 794 !S5 796 757 798 799 820 821 822 E23 824
e25 E21 428 829 831 833 834 835 836 837 838 839 840 841 8 2
843 e414 845 846 47 E48 849 E50 851 852 853 854 855 e56 857
858 859 eel 864 865 e66 867 868 869 870 871 873 874 875 876
e77 878 879 881 882 EE3 886 8E 889 890 891 891 896 e97 898
899 521 C22 923 524 921 926 927 929 9J3 9J5 936 937 939 942
943 944 4 946 947 S4 949 551 9 2 953 954 955 956 957 962
.63 964 S67 968 969 972 973 974 977 981 982 983 984 986 97
S88 992 S95 997

irea Code 302
S3 3J 366 38 8 9 11 454 478 1

3 9 !4 6 652 -4 6 6568 731 73 7 78 762 764 72
773 7714 152 798 8314 836 992 994 995 998 999

Area Code 303
221 2j- 2j4 226 229 2-0 231 232 233 234 235 237 238 239 273
277 2 i 2"9 284 287 28 289 291 292 293 294 295 296 297 298
299 320 -- 1 322 329 3.0 333 337 339 340 341 343 344 350 351
'52 5;6 61 363 314 366 367 37 371 37 " 3

33 4 98 399 4 0 421 422 42~ 4241 4242
4 54 58 4 6 6 469 471 472 473 475 477 48 41446 9 72 4759

4814cs 9449 t1 94495 497 499 J6 532 31 4 jJ5 542
54 -4 - 5J4 -4 549 551 560 561 4 5 57
C73 j~ j75 J76 577 578 579 584 587 598 591 59J 591 5914 595
~9 Si S58 99 620 623 6214 628 629 633 631 63 63 34 63

E36 J3 8142 6149 650 651 652 654 659 663 665 666 667 66S 670
671 6 7 14 678 681 J 84 685 6e6 687 688 690 691 692 693 694

6 ; fc 8 699273 7J7740 7417144 3I754 7;j7;7 771 77
7 7 19 7 9 j 7?2 798 795 820 821 823

829 81 M 838J *'9 835S841 8 851 8s 81 83 8
869 890 892 893 894 896 898 9j 934 93936 937 938 947 914
958 566 97 73 576 917 978 S 980 985 986 987 988 989
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IAsfjdI3 3 32 4 2 243 2-71 336 342 343 3419 345 346 347 348 357
394 547 722 727 7it4 747 755 756 757 766 768 776 840 843 8,45
899 925 549 965 C.68 SE4 988

Ar~ea Code 305

281 2M2 284 285 291 293 295 298 299 324 325 326 327 331 339
343 345 3-50 351 3-52 "7 358 361 365 371 372 373 374 377 379
482 31 311 316 387 3j 398 399 40 421 422 423 424 42 42 6
4248 4i 4 41 432 4z~3 434 435 4 9 4 1 442 443 444 4 446

447 448 449 4514 456 457 458 462 463 467 469 472 473 4174 475
476 4e4 485 486 490 £151 492 493- 521 522 523 524 525 526 527

532 33 'r 537 538 541 543 544 545 547 '48 5'0
1 .- 554 556 557 558 55 561 563 564 565 566 68 13

576 5'7 .78 579 580 581 582 583 584 585 586 587 588 591 592
593 594 .S 596 598 e20 621 622 624 625 626 627 628 629 633
14 .4J5 i31 638 642 643 644 645 646 647 649 650 651 652 6.3
655 6 6 f57 659 66 111 662 663 665 666 667 669 671 672 6"3
E74 6 7 6 8 681 683 e4 685 686 687 688 689 691 693 694 695
696 699 7;1 722 726 3.1 732 133 734 735 736 737 739 741 742
144 -46 147 748 749 7'1 754 756 757 758 759 761 762 763 764
765 766 767 769 771 " ' 2 774 76 781 782 785 786 788 791 792
793 7S7 E21 822 823 824 825 828 830 831 832 833 834 835 836
837 840 811 842 e43 14 845 84E 849 850 851 854 85 656 857
858 859 661 862 864 65 866 868 869 871 873 874 876 E77 883
884 85 M86 881 e88 M89 891 893 894 895 896 897 898 899 920
521 922 S23 925 926 927 928 929 931 932 935 936 931 539 940
941 9412 9113 944 945 S46 947 94e 949 952 961 962 963 964 965
S66 567 S68 969 971 972 973 974 975 979 981 983 985 987 989

area Code 307
632 634 f-15 637 638 M62 771 772 775 777 778

rea Code 309
137 6E55 671 672 673 674 7 76 679 682 685 186 688 490 651
92 693 654 697 698 65 141 751 752 755 757 762 764 786 787
788 7S 792 793 794 796 79 798 799

Area Code 312 ****Entire Area Code Is Served****

,rea Code 313
221 222 223 224 225 2j6 232 233 234 235 237 238 239 245 247
252 254 25 256 257 2-9 261 263 264 267 268 270 271 272 273
274 275 276 277 278 28 281 282 283 284 285 286 287 288 291

295 927 298 322 323 326 331 332 333 334 335

375 377 3 §l 312 3831 3§1 388 389 391 393 394 397 391 399 42g
421 422 4223 4 4 42547 430 431 4314 435 437 14141 44 444 445

4;4j'854 5 552 461 541 556 4t6 41g 41 4653 4 565469 487 46 56 57 4 i35 4 57 57 581 4958
4 5 84596 591 4993 594!j 5921 624 625 6 2 27 3

5 - 3~ 614 635 536 637 64 6 41 42 64 6 44 45 64 469

;1 612 Ili 655 656 658 659 661 662 663 665 616 618 669 671
3 6 676 61 6 683 6E4 685 686 67 689 6 694 695

197 j3 79 1 3J J j j J 3 J J
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766 767 768 769 771 772 773 771 775 776 777 778 779 785 78
789 791 192 821 e22 e23 824 826 827 828 831 832 833 834 835
E36 837 E38 839 841 842 843 846 847 848 849 851 852 853 8S
856 e57 858 861 e62 it 864 865 866 867 868 869 871 872 873
e74 875 76 879 881 882 883 884 885 886 887 888 891 e9. 893
894 895 e96 897 898 899 921 922 923 924 925 926 927 928 931
932 933 s34 935 937 939 941 942 943 946 949 956 961 962 9E3
964 S65 s66 967 568 911 972 973 977 978 979 981 994 995 996

area Code 314
; ;--I 666 33 67" 247 253 261 21 73 7r77317
A 1 A6 8721 Z-6 4 33 844 351 853 55 6 62

367 371 375 376 381 382 383 385 388 389 391 394 421 423 25
426 4227 4128 429 4132 4134 4836 441 447 454 458 464 465 4167 469
4'7 41 J S4r-5 ;J7 5-4 512 533 534 535 536 r-44 5!3
5 1,7 i5 2 -06 ~7 5561622 623 631 6 8 944 64s

647 E'2 658 %64 677 679 6941 721 723 724 725 726 727 731 739
741 7-2 153 761 768 1711 772 773 776 777 781 821 822 823 825
826 831 E32 837 838 839 842 843 846 8469 851 854 855 862 863
865 867 868 869 872 M7 889 892 894 895 899 921 922 925 928
C36 938 S42 946 947 948 957 961 962 964 965 966 968 969 975
482 9S1 SS3 994 997

JLea Cod 315
421 4j 421 424 425 426 428 432 433 437 145 446 451 452 454
455 4 51 458 463 468 469 470 471 472 473 474 475 476 477
478 479 487 488 412 E22 6J3 625 633 635 636 637 638 64Q 652
655 656 662 668 6 3 675 676 67 68 682 683 685 68 68
695 696 657 699 890 963

area Code 316
261 262 2 3 264 265 2E6 267 268 269 436 522 524 526 529 574
6 82 685 f 86 687 688 89 721 722 731 744 155 772

7 36 77778 ES 794 796 799 832 838 942 943 9145 946

area Code 317
4 Hi 2--j 235j 3 237 2 39 240 241 242 243 244 j47 2148

A 2! 259 261 262 263 261 65 66 267 69 271
i7 ~l 1 84 ;§ 86 2 1 9 93 297 298 293 3266 8 5 422 462 46 4

1485 5 3 ! 5J5 536 539 541 543 545 546 547 549 552 556 560
562 6 0 lz1 632 633 6-4 63 036 637 638 639 642 643 644 646
§49 1 34 736 738 -41 715 747 754 755 759 768 769 773 771
#76 73E 779 782 783 784 786 787 788 789 823 831 835 e3e 839
48 e44 e45 846 e48 819 852 856 861 862 871 872 873 875 877

878 881 882 887 888 ES2 894 8S6 897 898 899 923 92 925 926
S27 S2e 529 99 996

Area Code 318

;21 222 226 227 231 ;-2 233 234 235 237 261 264 269 294 4241

4 a 6 861 E65 868 869 a1 8~ 5 29 93~
S38 S49 S65 981 984 S87 988 989

Area Code 319
225 32 233 234 235 ;6 266 26e 273 277 282 284 285 289 291

396 '-3 J4 E Hi3J7JJS344351 353 354 3553J56 3j9,61 3 N4 5 6 14 3 7 381 383 386 388 390391 3 3
39 3~ 1 39 626 644 641 679 183 842 8116 8118 8119 851 8511
e5 811 11- A59 6 3 Se4 981 588 89
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*,a Code 4101
24 2-1 232 245 246 ;47 252 253 255 272 273 274 275 276 277

278 3-1 --33 334 336 1c1 353 379 397 399 421 431 433 434 437
438 456 457 461 463 464 467 521 525 528 572 574 62.1 647 72
723 724 725 726 727 728 732 737 738 739 751 761 776 81 78
821 E22 E23 825 826 E27 828 831 861 863 865 884 885 886 934941l 942 9 43 944 949 9!=5

Area Code 402
;21 238 253 271 280 .81 289 291 292 293 294 330 331 -32 333
334 -S 341 342 244 -45 346 34e 359 390 391 392 393 397 398
3499 41 422 4 3 435 444 449 451 453 455 457 464 466 467 470
471 472 473 474 475 4716 477 483 488 489 493 496 498 536 541
5 51 553 !54 556 558 559 571 572 592 593 633 691 731 733 734
742 779 780 781 782 IE3 784 765 786 787 788 789 790 791 792
794 795 196 797 798 894 895 896 962 977 978

Area Code 404
221 223 225 231 233 2-7 238 239 241 243 244 247 252 255 256
257 261 2M2 266 284 286 288 289 292 294 296 299 320 321 325
329 344 3-46 349 .51 3.52 355 361 362 363 366 371 372 373 377
378 391 3S2 393 394 396 399 420 422 424 425 426 427 428 4J29
'32 433 1434 435 436 441 442 44 446 447 448 449 451 452 4 4
455 457 458 461 463 466 469 471 474 475 476 477 478 482 483
47 49 491 493 496 498 521 !22 523 524 525 526 527 529 530
c33 541 556 564 565 572 577 581 586 587 588 592 621 624 627
Z31 (33 (34 636 653 f!6 658 659 681 688 691 696 69 722 724
733 736 137 738 739 752 753 755 758 761 762 763 765 766 767
768 790 791 792 793 "S4 796 758 799 823 828 843 860 863 868
871 872 673 874 875 876 881 885 890 892 894 897 898 899 921
922 923 S25 926 928 929 934 936 938 939 941 942 943 944 945
S46 S68 €49 951 952 953 955 957 961 962 963 964 968 969 971
972 973 S74 975 977 919 981 982 987 991 992 993 996 997 998
999

area Code 405
231 232 235 236 239 270 271 272 278 292 321 324 325 329 340

1 348 350 354 360 364 366 373 376 381 387 390 391 392 3S6
99 424 41 460 478 411 495 521 523 524 525 528 556 599 630
i31 632 634 636 670 672 677 681 682 685 686 691 721 722 728
732 733 734 736 737 145 751 752 755 769 771 781 787 789 793
794 79S E40 841 842 843 848 942 943 946 947 948 949 990 996

Area codt '108
24 225 226 227 238 241 243 244 245 246 247 248 249 251 252

2~ J5 ;;6 J37 J~l;92 284 J6~4 26 896 92 8 6 17
1 7 26 283 86 287 88 8 9

335 ;,c S7 298 292 g 35 336 33S 353 354 356 358 365 370 371
4- -78 379 395 Z9 422 4- 424 425 426 427 429 438 443

44 441 449 453 1 475 476 484 491 496 J1 59 738
6 6M 66 6 EU 720 721 723 725 727 301

3432 3 4 3 76 7371g5 741 742 74J 744 74g 746 747 748 74?
q 74~ E 86 867 920 923 92 926 942 943 94~

C46 947 cg 91 97 973 977 978 980 984 985 986 987 988 993
994 95 §S 997 99

Area Code '109

22t 6 67 6 76 6 8 94"

794

96 i" E"- 83 84S 860 866 892 898
994 2 9 9 4 5 948 S62 96 9 98 985 986 98
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]It a CQ dg 41

!21 C;"2£234235 22 7 228 231 232 234 237 2222321424522 2 23 3 a 241 242 24324
246 247 255 256 257 261 262 263 264 266 269 271 273 276 277
279 281 282 283 284 :E5 287 288 321 322 323 325 327 328 329
31333 135 337 3 "9 141 343 344 345 351 355 356 359 '61 362

-63 --64 66 367 371 373 374 375 318 381 391 392 53 394
396 421 422 423 429 430 431 433 434 437 438 439 441 442 445
446 456 461 462 464 466 468 469 471 481 482 484 486 487 498
495 5i1 !23 527 531 533 537 539 553 561 562 563 5614 !65 566
569 571 !73 578 !83 !E6 587 596 621 622 624 626 628 633 636
637 542 E43 644 647 E53 655 661 663 664 665 668 67? 673 675
67 678 81 682 683 6E7 725 72e 731 734 737 741 745 746 751
754 761 765 766 767 771 773 774 775 777 778 781 782 7814 7E5
787 788 789 793 795 821 822 E23 e24 828 829 830 831 632 833
834 E35 836 837 838 40 843 846 847 854 855 856 857 e59 863
864 865 869 872 e73 W8 882 e84 885 892 921 922 923 925 928
S31 936 S37 941 948 S61 963 967

Area Code 413
442 443 445 447 448 4S4 499 525 532 533 5314 536 538 539 543
547 557 562 566 567 568 569 575 583 589 592 593 594 596 598
623 637 E55 684 698 710 732 733 7314 736 737 739 781 782 783
785 7E6 787 788 789 95

Area Code 414
224 225 226 228 241 ;42 243 246 251 252 255 257 258 259 263
264 ;f 269 271 Z72 473 274 276 277 278 281 282 289 j91 321

-27 2 334 338 Z42 -44 347 351 52 53 54 355 357 58 367
-72 3014 375 377 383 384 399 421 1422 423 425 438 4142 444 445
447 449 4 2 453 456 457 458 459 461 462 463 464 466 467 475
476 477 481 482 483 !27 529 533 535 541 542 543 5414 !145 546
547 548 !49 551 552 !53 554 562 564 565 583 626 629 631 632
E33 634 (-36 637 639 643 6414 645 647 6149 652 654 656 657 658
662 668 671 672 675 677 678 679 681 688 691 692 693 694 697
744 747 153 761 762 164 765 768 769 771 774 778 781 78 783
784 7e5 786 795 797 "S8 799 835 843 844 857 859 871 872 873
878 886 921 922 923 929 931 933 935 936 937 961 962 963 9E4
999

Area Code 415 ****Entire Area Code Is Served****

Area Code 117
623 624 25 649 673 725 732 736 742 743 744 753 759 765 781
782 831 E33 836 862 864 865 866 869 881 882 883 885 887

Area Code 119
240 211 2142 243 244 2145 246 247 248 249 255 259 359 381 382
385 389 433 470 471 472 473 474 475 476 478 531 534 535 536
3 625t 26 62 7661 666 684 691 693 698 726 727 729 825 826
89 836 E37 838 841 855 865 866 867 872 874 875 877 878 882

E 5 891 893 936

Area Code 501
*j JJ j8 JJ 37137 7 373 J74 373 476 J433 49 49R

e47 851 E68 888 897 945 961 982 985 988

Area Code 502
222 22e 229 231 239 ;11 244 245 267 361 363 366 367 368 423
425 426 429 447 448 449 451 452 454 456 458 459 491 499 540
560 ! 1 562 566 568 S69 571 580 581 582 583 584 585 !87 588
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5 89 634 (-- 636 6J7 112 774 -75 776 778 .893 895 896 897 922
533 635 Si 955 97 S564 966 968 969

Area Code 503
220 221 222 223 224 225 226 227 228 229 230 231 232 233 234
235 236 237 238 239 243 241 242 243 244 245 246 248 249 251
252 253 254 255 256 25! 280 281 282 283 284 285 286 287 288
289 2 2 2S3 294 295 297 341 342 343 344 345 362 363 364 370
371 373 -78 390 393 -99 461 465 484 485 581 585 588 620 621
625 626 627 628 629 630 631 632 635 636 637 638 639 640 641
642 643 E44 645 646 647 648 649 652 653 654 655 656 657 658
6-59 661 f.(3 665 666 667 668 681 682 683 684 685 686 687 688
689 721 "126 741 743 146 747 749 760 761 771 774 775 777 790
796 844 ESO 896 933 935 937 995 998

Irea Code 504
241 242 244 245 246 254 255 260 261 262 271 272 273 275 277
278 279 ;e2 283 286 288 291 292 293 334 340 341 342 343 344
346 347 -848 349 55 356 357 358 359 361 362 363 364 366 367
368 377 379 381 -82 383 387 388 389 391 392 393 394 399 431
436 411 t,43 454 455 456 464 466 467 468 469 482 483 484 486
488 !21 '122 523 524 525 527 528 529 561 563 566 568 569 575
581 5 6 -8 588 589 554 595 596 627 642 654 656 662 664 665
670 676 662 684 686 689 721 722 729 733 734 737 738 749 766
767 769 771 7714 775 778 821 822 826 827 831 832 833 834 835
837 838 E51 861 865 e66 868 872 873 876 879 885 887 888889
891 8 -5 97 899 922 S23 524 92 926 927 928 942 943 944 945
S47 548 S49 950

Irea Code 505
242 243 247 255 256 2 264 265 266 268 277 281 292 293 294
296 258 299 344 345 765 766 821 822 831 836 841 842 E43 844
845 E46 E48 865 867 e69 873 877 881 883 884 888 892 897 898

Irea Code 507
281 2M2 2E4 285 286 287 288 289 356 365 367 533 545 153 715
867 876 932

Irea Code 512
220 221 222 223 224 225 226 227 228 229 230 231 233 241 242
243 244 246 247 250 251 255 256 259 261 262 263 264 265 266
267 270 ;71 272 J76 ;82 288 289 299 327 328 3 29 333 337 340
341 342 -413 344 -45 -46 349 3-50 366 381 83 385 387 397 399
421 4 4JI 4JS4J2 4138 4J9 455 436 4 1 441 44 444 445 247

448 11 - 4 4 4-84 94E4 65 67 4 4747(472 473
474 475 476 477 (478 479 480 482 492 493 494 495 '496 497 5311
532 53 '34 536 541 !42 544 546 548 560 572 573 575 576 578
581 24 122 121 6j4 625 626 678628 629 630 631 633 635
636 (43 647 69 41 e6,0 651 612 6 1 6J4 655 656 657 658 659
661 66 667 670 671 f3 674 67 61 679 680 681 682 684 686
1 87 Je 88 j 1091 191 624 691 196 698 699 732733 7J4 735 736
137 74e 7~ 87 197 e~ 822 24 826 828831834 835 836 837

63 643 645 851 852 (53 854 855 857 870 881 882 883 884 8E6
887 888 892 921 S22 923 924 925 926 927 928 929 933 937 939
943 S75 S51 992 993

Aea Code 513
220 221 222 223 224 225 226 227 228 229 231 232 233 234 236
J7 J4 ;4 341 34 ;4 247 248 251 252 2;j J;4 j;; j;6 117
.8 259 A6 6 65 26 268 271 272 24 27 76 a I7 8
9 39 ;97 298 299 321 32 23 324 392 3 7 2 1

4 31 2.%3 -167 369 361 382388 389 29 37 62 9 §
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1IJ0 41l 4, 423 12(4 42 J 49 475 44 43 43 4'43 445 4149
4 1 -4 4 461462 6 41 4 4 4 6481482 489 499 521

522 527 !28 530 531 533 536 539 541 542 551 553 554 557 559
561 562 5fz 565 !66 568 569 574 575 576 579 583 589 591 595
598 621 E24 625 629 631 632 641 647 651 659 661 662 E65 671
677 681 683 684 721 122 724 729 731 732 733 734 737 738 741
'742 743 -145 746 748 7149 751 752 753 755 756 761 762 '763 765
769 '771 '772 777 779 7E2 786 767 791 793 794 797 820 821 922
825 E28 e29 831 832 835 836 837 8141 845 848 849 851 852 853
e54 859 661 862 863 864 865 866 867 868 870 871 872 V73 8714
87 M7 e82 885 890 891 896 898 921 922 923 931 941 943 948
950 961 564 969 972 9-7 979 9e 988

Area Code 515
223 224 225 232 233 239 242 243 244 245 246 247 255 262 263
265 266 270 271 274 276 277 27e 279 280 281 282 283 284 285
286 267 288 289 292 294 296 834 958 959 961 964 965 966 967
981 964 S66 987 989 S52 993 596 999

Area Code 516 ****Entire Area Code Is Served****

Area Code 517
321 322 323 332 337 339 349 351 353 355 363 371 372 373 374
377 393 394 482 483 4R4 485 487 489 496 624 625 626 627 611
636 641 E42 643 645 646 651 652 655 662 663 667 675 676 684
686 667 689 694 695 699 752 753 754 755 770 771 776 777 781
790 791 792 793 799 e12 835 839 865 868 882 887 892 893 894
895

Area Code 518
235 237 266 270 271 272 273 274 279 283 286 346 355 356 370
371 _-72 374 377 381 3M2 383 384 385 386 393 399 434 436 438
439 445 447 449 453 4!4 455 456 457 458 459 462 463 465 470
471 472 473 474 475 476 477 482 489 584 587 663 664 674 732
753 756 765 766 767 168 783 765 797 861 864 869 872 677 882
E85 ES5 899

Area Code 601
.52 53 354 355 359 -f2 366 371 372 373 376 825 829 845 852
g56 857 666 878 879 522 924 912 936 939 944 948 9,49 956 957
960 961 .6e 969 981 9e2 987 992

Area Code 602
224 2-1 2"33 234 235 2.6 237 23e 239 241 242 243 244 245 246
247 24E 249 251 252 253 254 255 256 257 258 259 260 261 262
263 264 265 266 267 268 269 210 271 272 273 274 275 276 277
278 279 2E5 293 294 J95 296 297 298 299 323 325 326 327 435
437 43e 551 73 !74 5_75 576 577 578 581 582 583 584 585 5e8
589 621 122 623 624 626 628 629 721 7,41 742 743 7414 7145 746
747 748 49 790 791 1S2 795 820 829 830 831 832 833 834 835
637 638 39 840 841 8142 843 E46 848 849 853 856 860 E61 862
863 864 666 867 869 E2 873 676 877 878 879 880 881 882 883

84 8 E§6 887 888 e9 89 891 892 893 894 895 897 e98 899
921 524 9.1 932 933 S9.4 93. 36 93 938 939 941 942 943 944

943 946 47 948 949 951 952 953 954 955 956 957 959 961 962
96 964 .65 966 967 568 969 971 972 973 974 975 977 978 979
981 9e2 SE3 984 985 9E6 987 988 990 991 992 993 994 995 996
997 998
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Ilea Codl 606
223 2.1 c32 233 152 2!3 254 255 257 258 259 261 266 268 269
272 2"73 276 277 278 283 291 292 293 299 331 341 342 3-44 356
359 371 384 397 431 4L41 485 491 493 525 565 566 572 581 586
628 635 689 727 781 646 858 873 885 887 936 939

Irea Code 608
221 222 :31 233 238 ;141 244 246 249 251 252 255 256 257 258
262 263 264 266 267 ;71 273 274 275 J91 362 364 365 424 437
455 592 635 655 676 1-2 754 755 756 64 767 798 829 831 832
833 835 636 837 838 E39 845 846 849 868 873 876 879 883 8814
936 993

Irea Code 609
227 28 234 235 292 295 298 338 342 346 354 365 392 _-93 394
396 424 428 429 435 45 4456 4E2 488 541 546 547 561 567 573
581 5E2 5E5 586 587 589 590 596 599 627 629 633 662 663 665
667 694 695 728 736 "142 755 757 767 768 771 772 778 779 7b3
784 7E6 195 829 854 858 863 866 881 882 883 888 890 896 931
933 936 S39 962 963 S64 966 983 984 989

Irea Code 612
221 222 223 224 225 226 227 228 251 252 253 255 259 291 292
293 2S6 297 298 330 --1 332 333 334 335 336 338 339 3u0 341
342 343 344 347 348 349 355 356 363 370 371 372 373 374 375
376 377 378 379 387 .293 420 421 422 423 424 425 426 427 U28
429 430 -'-1 432 433 1434 435 436 437 438 439 L441 443 '414 1446
447 446 450 451 452 4E54 455 456 457 458 459 460 461 462 Ls63
464 469 471 472 473 474 475 476 477 479 479 481 482 483 484
487 488 489 492 497 48 199 !20 521 522 529 533 534 535 536
537 !38 !40 541 542 !44 515 546 553 558 559 560 561 566 571
572 574 588 620 622 6;3 631 632 636 638 641 642 6144 645 646
647 681 685 690 696 698 699 721 722 724 725 726 727 729 7.-1
733 735 136 738 739 143 746 753 755 757 770 771 772 774 776
"777 78 179 780 781 7E4 786 788 789 822 823 824 825 E27 628
e30 831 835 853 854 E58 861 666 869 870 871 872 874 881 984
885 87 888 890 893 894 920 921 922 924 925 926 927 929 931
932 933 S34 935 936 S-37 938 911 944 968 977 989

Irea Code 614
221 222 223 224 225 227 228 229 231 235 236 237 238 239 251
252 253 25E 261 262 263 265 267 268 272 274 275 276 278 279
281 291 294 297 299 362 363 369 382 383 387 389 (421 422 424
431 436 438 443 444 445 451 457 459 460 461 462 463 464 465
466 467 468 E169 1471 475 476 481 486 488 491 492 1494 497 499
524 52e 536 548 569 555 653 654 666 687 726 746 747 756 764
766 771 821 833 836 837 846 855 860 861 862 863 864 866 868
870 871 E75 876 e77 E18 879 881 882 885 888 889 890 891 895
S27 s65 S69 997

Irea Code 615
226 227 228 236 238 2142 244 248 251 252 254 255 256 259 262
265 266 267 269 292 297 298 320 321 322 323 326 327 329 331
332 333 344 352 -53 356 358 360 361 362 366 367 373 377 383
j85 3~ 87 9 431 435 439 457 466 482 483 4352 522 5-3
24 525 38 44 546 !2 558 553 574 576 577 5 9 588 62

624 629 (32 637 642 645 646 647 648 656 669 673 687 688 689
690 691 693 694 697 E58 737 741 742 747 748 7U49 751 752 754
755 75!6 157 758 764 766 776 778 780 782 790 791 793 794 798
799 821 822 824 E25 82 833 834 838 842 843 847 855 859 860
865 867 868 870 875 876 877 878 883 885 886 889 892 894 899
922 533 .38 945 947 566 968 970 971 974 992
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Irea Codl 1616
241 242 243 245 246 247 281 323 327 329 342 343 344 3-45 3149
361 163 E364 372 375 t81 382 383 384 385 388 451 452 453 454
455 456 457 458 459 530 531 532 534 538 623 624 626 62e 629
649 657 E64 665 668 E69 671 676 677 679 681 682 685 691 692
694 6S8 131 770 774 784 791 866 868 874 877 878 887 891 896
897 942 S49 957

Irea Code 617
223 225 227 229 231 232 233 235 236 237 241 242 243 244 245
246 247 250 251 253 254 256 25e 259 261 262 265 266 267 268
269 272 ;73 274 275 276 277 282 284 286 287 288 289 292 296
298 321 -22 323 .324 '.5 326 327 328 329 331 332 333 335 337
338 3!3 354 357 358 359 361 364 365 366 367 368 376 381 3e3
i87 389 -391 392 393 -95 396 421 422 423 424 426 427 429 431
434 436 437 438 439 42 444 445 449 451 452 453 454 455 458
459 461 463 466 469 4-11 472 475 482 483 484 488 489 491 492
494 4S5 4S7 498 522 523 524 527 536 542 547 552 561 !66 567
569 57 4 576 577 578 519 581 589 592 593 594 595 596 598 599
620 6J23 625 628 633 E35 637 638 641 642 643 646 647 64E 649
651 6-3 E54 655 657 E58 661 662 663 665 666 667 671 684 692
696 698 720 721 722 723 725 726 727 729 731 732 734 135 738
739 740 7142 743 749 7!2 753 754 755 756 757 762 767 769 770
773 776 181 782 783 785 786 787 788 791 792 793 798 799 821
825 828 829 832 835 E89 842 843 845 846 848 849 851 852 853
655 E56 E60 861 862 E63 864 865 868 869 870 872 875 876 877
879 881 e2 884 885 EE6 889 890 891 892 893 894 895 899 923
924 €25 .26 929 931 933 935 936 937 938 942 944 955 956 957
961 963 SE4 965 s67 569 973 9E6 987

Area Code 618
234 235 256 271 274 277 332 337 344 345 397 398 399 451 452
482 624 6-2 744 7146 !7 874 875

Irea Code 619
221 222 223 224 225 226 229 230 231 232 233 234 235 236 237
238 239 260 262 263 264 265 266 267 268 270 271 272 273 274
;75 276 277 278 279 280 281 282 283 284 286 287 289 290 291
'92 293 94 295 296 257 298 299 320 321 323 324 325 327 328
340 311 342 343 345 346 347 393 396 397 398 399 420 421 422
423 424 425 426 427 428 429 430 433 434 435 436 437 438 439
1414 442 443 444 445 447 448 449 450 451 452 453 4 54 455 456
457 458 459 460 461 4E2 463 404 465 466 469 470 471 474 475
177 47S 480 481 183 4e4 485 486 487 488 489 560 561 562 563
564 565 566 568 569 570 571 573 574 575 576 578 579 580 582
583 -84 586 588 589 690 691 692 693 695 697 698 699 721 722
723 724 725 726 727 128 729 741 742 743 744 745 746 747 748
749 753 755 756 757 -58 789 940 941 942

Area Cede 702
246 293 294 295 322 -23 329 331 342 343 345 348 356 358 359
'161 3j 363 367 368 369 381 382 383 384 385 386 389 399 451
452 45- 454 456 457 4-8 459 564 65 566 634 642 643 644 645
E46 647 648 649 673 677 731 732 733 734 735 736 737 739 747
784 7e5 786 788 789 7S3 796 79e 825 826 827 831 832 844 847
849 51 E52 853 870 E71 873 876 877 878 882 883 885 887 926
928 972

Area Code 703
;21 ;22 235237 J41 2J43 247 250 255 256 273 274 276 j78 280281 2 e4 285 321 -23 --5 327 325 32 35 338339 342 343 344
345 35!1 r2 354 356 360 361 362 366 367 368 369 370 --71 3-73
375 .-Te 3019 380 8 85 387 385 425 430 435 437 442 i48 450
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451 '4;; 471 476 486 W8 '49 491 494 ;21 52J 524 528 !27 528
532 53- !.34 536 538 !48 54 550 553 56 55 558 560 561 53
!69 573 578 582 590 591 594 620 631 640 642 643 644 655 660
661 664 668 670 671 M8 683 6E4 685 687 690 691 69e 734 750

1' 7x154 756 759 765 768 774 777 780 781 786 790 791 820
8 182.E2382830 E:6 838 841 845 849 860 676 882 883 89

e92 893 89e 899 920 922 929 931 938 941 947 954 960 968 971972 974 $77 978 979 S61 982 55 S86 989 992 998

area Code 704
331 3J2 '33 334 335 3R4 365 366 371 372 373 374 375 g76 ?77

8 379 92 393 --94 3c8 399 455 523 52 527 535 536 37 41
!2 545 55-2 553 554 563 567 568 588 594 596 597 598 821 825

827 E40 M3 847 e75 M82 889 892

area Code 707
433 523 !25 526 527 528 538 539 542 544 545 546 552 553 554
557 515 576 578 584 !E5 642 643 644 646 648 664 745 746 795
E23 e29 e33 838 887

lrea Code 712
232 233 239 252 255 258 274 276 277 279 322 323 325 328 347
366 428 543 946

area Code 713
220 221 i22 223 224 225 226 227 228 229 230 232 235 236 237
241 251 255 256 259 266 270 271 277 280 284 285 288 292 320
324 328 331 332 333 33-4 337 336 339 341 342 343 346 350 351
53 354 356 358 359 363 367 379 371 373 376 383 388 39C 391
.-92 393 420 422 424 425 426 427 428 431 432 U433 434 436 437
438 435 L440 441 442 443 4&44 445 446 447 448 449 450 451 452
453 454 455 456 457 4!8 459 '460 461 462 463 464 465 466 467
468 416S 470 471 472 43 47(9 475 476 477 479 480 481 482 48
484 4e5 4E6 487 488 4E89 490 491 492 493 494 495 496 497 49
499 520 !21 522 523 524 525 526 527 528 529 530 531 533 534
537 538 !40 541 545 !46 550 551 552 554 556 558 559 571 573
!74 517 578 580 581 583 585 590 591 599 620 621 622 623 626
627 629 f3 0 631 e33 f35 640 641 643 644 645 6 9 650 651 652
654 656 f58 659 660 661 662 663 664 665 666 667 668 669 670
671 612 673 674 675 616 678 619 680 681 682 683 686 688 690
691 692 694 695 697 699 720 721 723 726 728 729 731 733 734
738 739 741 747 748 749 7 0 751 754 757 759 771 772 774 776
777 778 180 781 782 783 784 785 788 789 790 791 792 795 7S7
799 E20 821 827 e40 E41 844 E47 850 852 859 861 862 864 868
e69 e70 e71 877 879 880 881 888 890 893 895 896 920 921 923
924 926 92E 929 S30 Stl 932 933 937 939 940 941 943 944 946
S47 S'1 S!2 953 954 S55 956 957 960 961 965 966 972 973 974
975 977 ¢78 980 981 SE4 987 Se8 991 993 995 996 997 998 999

Irea Code 714
j23 141 2~ J0 261 3--1 350 351 3;4 359 319 37? 3180 3181 382
8 4 z65 31 431 4i.2 441 467 412 474 4 6 491 492 493 494

495 4S6 4S7 498 499 !02 517 520 521 52 523 524 525 !26 527
528 !29 530 531 532 52J 534 55536 53 538 539 540 541 542
'43 '44 ',45 J46 '47 '48 549 550 J51 ;5j J5 JJ8J8 3
59 567 -81 86 91 c5 93 594 95 9 9 9 61

622 623 624 625 626 921 628 629 630 631 632 633 634 635 636
63 3e (39 640 641 642 643 644 645 646 649 650 651 660 661
662 661 665 670 671 673 675 680 681 682 683 684 685 686 6e7
688 689 720 730 731 712 738 739 740 742 750 751 752 754 756
159 760 16 1 768 770 771 772 773 774 775 776 777 778 773 780
781 783 14 785 786 187 788 790 792 793 794 795 796 79 798
e20 821 822 823 824 825 826 827 828 829 830 831 832 833 834
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e35 836 837 838 e39 840 e41 e42 846 847 848 850 851 852 855
856 E57 E55 861 863 865 870 871 874 875 877 879 880 e8i 8e2
883 884 E85 886 887 888 889 891 892 893 894 895 896 897 898
S21 S37 S45 946 947 S51 952 9;3 9 34 935 956 957 960 961 961
963 94 €66 968 S69 970 971 972 973 974 975 977 97 979 98
S81 982 s53 984 985 5e6 987 988 989 990 991 992 993 994 995
996 997 S98 999

Area Code 116
21 222 1 22 27 J35 236 238 2414 2147 248 254 258 262

263 265 266 2175 a282 283 284 285 286 288 293 297 323
23 3;8 3j4 337 338 342 352 359 377 381 385 392 395 398 422

512 424 4 426 427 428 433434 436 439 442 454 457 458 461
464 467 413 475 477 4e2 494 496 533 537 538 542 544 546 549
582 586 588 592 594 6 1 624 625 626 627 631 632 633 634 636
E37 643 644 647 648 649 652 654 655 662 663 668 671 6741 675
681 6E3 M84 685 686 W87 688 689 690 691 692 693 694 695 696
722 124 126 731 741 745 751 754 759 772 773 791 821 822 923
8214 825 626 827 e28 El1 832 833 834 835 836 837 838 839 842
143 E44 E45 846 847 849 852 853 854 855 856 862 865 872 873
874 8 E76 877 87 879 881 882 883 884 885 886 887 889 890
891 892 893 894 895 896 897 898 921 924 937 941 947 955 964
974 9e7 992

Area Code 717
225 232 233 2354 236 ;38 243 244 245 246 249 252 255 258 266
283 2E4 2E5 287 488 a5l 292 295 99 342 343 44 3,6 347 348
254 378 383 392 393 394 397 428 457 464 469 472 486 489 533
534 545 58 560 561 562 -63 564 566 569 586 587 599 626 62
652 653 E54 655 656 657 664 665 687 689 691 693 697 69e 732

-737 711 755 757 761 63 764 766 767 768 771 774 776 780 782
783 "786 787 790 792 822 823 824 825 826 829 842 843 e45 846
e48 854 E72 876 696 858 921 93E 939 944 948 957 961 963 969
986

Area Code 801
224 22! 226 227 237 2!0 254 255 261 262 263 264 265 266 268
272 277 278 292 295 298 321 322 328 350 355 359 363 364 373
374 375 .377 378 379 -.92 393 394 399 423 451 465 466 467 479
482 4E3 084 485 186 487 489 521 522 524 526 530 531 532 533
534 535 !37 539 544 !46 561 566 571 572 581 582 5 3 584 585
121 62 55 6 627 731 745 754 756 768 773 774 776 777 782 785
98 e&94 943 S64 965 S66 967 968 969 972 973 974

Area Code 803
232 233 ;35 239 242 243 244 246 252 254 256 268 269 271 277
28 282 88 292 294 ;95 297 29e 29 345 353 356 59 433 439
461 4E3 %1 474 476 ;73 374 576 578 579 582 583 585 c92 596
731 732 ,3-. 735 736 13e 48 51 54 55 58 765 771 77 6
777 779 181 782 783 7e6 787 788 791 794 796 798 799 834 836
845 e55 859 862 877 115 895 S63 967

Area Code 804
222 225 226 240 231 ;32 233 244 245 247 254 257 261 262 2E4
265 266 268 210 271 &72 2714 275 276 281 282 284 285 288 289
320 321 323 328 329 340 343 345 346 353 355 358 359 363 379

*380 393 -56 397 398 359 420 421 422 423 424 425 426 427 428
433 440 041 444 445 i146 451 455 458 460 461 463 464 465 466
467 468 469 480 481 4182 483 4e4 485 486 487 488 489 490 491
494 4S5 496 497 499 520 526 533 541 543 545 547 583 587 588
590 592 SS 596 599 622 623 625 627 628 629 643 644 648 649
666 667 686 721 722 723 727 728 730 732 733 734 737 739 740
741 43 144 745 746 747 748 749 752 764 771 772 775 780 781

110

A-



e88 eS8 554

Area Code 805
482 4e3 464 185 486 4V 488 525 565 569 642 643 644 646 647
148 649 (!2 653 654 656 658 659 681 683 684 685 687 933 961

62 9E3 .c54 966 S67 568 969 982 98. 984 985 986 987

Area Code 806
jg3J5 ]235 355 358 359 372 34 76 7 381 183 6j2

6i 743 4 45 74 462 65 792 793 74695 796 797 799 828 829 832 866 873 885 892

Area Code 808
263 288 213 377 395 196 422 423 449 471 472 474 '477 521 523
;'24 !J5 !26 527 c28 r-41 533 53 1 537 538 543 544 546 '47 548
595 674 6 3 672 132 U4 735 7 833 834 836 839 841 i42 845
E47 848 522 923 926 S41 942 943 944 945 946 947 948 949 955
988

Area Code 812
46 256 2E2 283 284 286 288 332 333 334 335 336 337 339 342

M7 376 --78 379 !26 !416 579 587 824 825 837 872 876 892 923
S414 945 Z48 988

Area Code 813
221 22-. 224 225 226 ;27 228 22S 231 232 234 236 237 "38 239
240 24i 242 247 248 251 253 254 256 257 258 259 272 273 2eO^21 - .27 340 .- 3 .I, 345 34-1 360 363 367 381 384 391 392
.93 S57 398 441 442 443 446 447 448 461 462 521 522 525 526
527 30 !31 535 536 !141 544 545 546 576 577 581 584 585 586
193 5C5 'S 6 61 622 623 6 6 634 645 677 681 684 685 689 725
273- 134 1 6 1 8 147 576 796 797 799 821 822 823 824

825 8 1 832 83383 835 837 839 840 853 864 866 867 870
8"1 8 8e5 8"6 E 8 883 8E4 885 886 88 893 894 895 896
898 520 932 933 934 935 937 938 949 961 962 963 969 971 972
973 9 4 S 77 985 986 SEE 989 990 996 999

Area Code 814
255 216 269 288 322 446 451 452 453 454 Z155 456 459 467 474
476 479 17 495 533 5-95 536 53E 539 68,4 69 696 725 732 734
139 142 174 796 825 833 838 864 866 868 871 875 886 898 899
942 943 5 11 946 949

Area Code 815
262J9 342232 335 337 338 34 39 38 6q 9 J94-
4 4 46 9 45549 4fS5467 4681469 4 476 4184-4 4;9 33 611 722 723 725 726 727 729 740 965 76

43 614 877 8 886 923 962 963 964 96 966
568 987

a a codet 816
221 224 ;2e 229 231 ;2 233 234 238 241 242 243 245 251 252
2; 4 7 64 JJ5 76 79 283 3J2 331 333 346 318 3c3

36 8 861 3 3 74 91 421 46 443 44 4528 53
6 e623 667 68 63 4 47

! 111 13 765 '7714 1 792 79§ 796 833 836 812 844 e6 873
81 923 924 26 931 932 941 9142 966 968 995 997



I3 od. 1 j46 2;19 261 265 J67 J68 373 34 J7 77 3380
881 482 , 92 A93 294 295 97 22 332 34 3 36 338

346 35j 3J6 379 -:823 3 387 39? 429 430 441 449 441 443 444
441 44 1 452 i57460 461 46 467469473477 478 481 463
485 488 489 4191 493 496 498 525 528 529 531 534 535 536 538
540 -511 !44 551 560 !E5 566 56S 571 572 574 577 586 588 589

196 23 7'1732 73 3 3 5 5 5 75575777673s9794 825~663

7l 776 787 728 792 794 795 799 822 826 829 831 84
e36 -8 E4 844 048 -185 E55 857 859860863 870 87586
E77 8eI S21 923 924 926 927 930

Irea Code 818 ****2ntir. Area Code Is Served****

area Code 901
272 274 215 276 -78 "20 321 323 324 327 332 342 345 346 348
353 357 358 362 363 3f5 369 372 377 382 386 388 392 393 396

Ajcjtij42J 21127 452 454 4158 521 522 523 ;24 C2 5 526
S 664 668 6E2 683 685 721 722 725 7 6 728

729 732 735 743 744 1415 754 755 756 761 762 765 766 767 714
775 781 70 789 794 755 797 825 853 867 872 876 922 935 942
946 947 548 988

Irea Code 904
241 246 24 251 262 2E4 266 26E 269 272 282 285 289 350 353
354 355 356 358 359 3E4 387 388 389 393 396 398 399 432 433
434 436 '438 452 453 455 456 474 476 477 '478 492 631 632 633
534 ;J6 f 41 642 646 7;1 723 7254 725 731 733 7;7 739 743 7544

1 7i4 765 768 i 772 7.7 778 781 783 786 791 798 932
S44 S68 994

Area Code 912
232 233 23-4 236 238 352 354 355 356 474 477 598 741 742 743
744 745 "N6 748 781 714 786 788 897 922 923 925 926 927 929
944 564 566

Area Code 913

383 3e4 4122 432 441 478 492 532 537 539 541 542 564 573 574
576 5M2 588 596 621 f.31 642 64e 649 661 663 671 676 677 601

8 121 722 724 748 439 761 764 77J 776 78J 788 791 829 831
814 842 4 862 864 6E7 888 8S4 897 936 96

Area Code 914
jJ3;'1 ;J 24 g4 ;3 23 J4 J4 J8 251 233 265 268 271

6 3 2 3A32045 346 347

3513!23!3354356397358 359 J65 368 375 MC 390 391 423cqj j3 lij 6 1 6J 63 J 3 6 4 66466 6 6

9 8 f34 E! 8 SS8 9 49369 9 941 94
S45 S46 47 918 949 61 962 963 964 965 967 968 969 997 9S9

Area Code 915
3.32 333 3314 335 137 U62 363 366 367 368 381 385 4165 5168 459
'29 d32 133 g17 9411 542 543 544 545 5546 548 561 562 563 564
565 -66 -6e 9 .81 &E04 91 592 ;93 594 598 653 655 657 658
672 673 V75 676 677 678 679 682 683 684 685 686 687 68e 689
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131jqj11 j~ j~ 13 61 61 47 ;1 J575777 775 778Z 3858 874 51 7 8695 4 940

Area Code 916
1:22 323 '-24 325 328 229 331 .32 334 338 344 361 362 363 364
366 369 371 372 381 383 386 388 391 392 393 395 421 422 423
424 42"7 428 440 441 4,412 443 444 445 446 447 4448 4449 451 452
1453 454 455 456 457 4e1 482 483 484 485 486 487 488 489 635
638 643 e48 665 682 (E5 687 68S 722 723 725 726 "128 "731 736
"739 766 71 781 782 163 786 791 797 920 921 922 924 S25 927
929 533 S44 961 562 S6E5 966 967 969 971 972 973 985 988 989
991

Area Code 918
224 227 234 241 245 250 251 252 254 258 266 272 288 299 333
335 33f 337 366 369 425 428 437 438 445 4446 451 455 460 477
481 492 443 494 495 496 532 534 560 561 581 582 583 584 585
86 567 !8 ;92 599 E;2 627 628 660 661 662 663 664 665 742

143 1,44 745 47 749 e.i 832 E34 E35 836 838

Area Code 919
271 272 213 274 275 279 282 288 292 294 299 373 375 377 378
379 595 621 622 643 (56 668 674 680 685 697 698 721 722 723
724 125 727 730 7444 748 750 760 761 764 765 766 767 768 769
770 773 777 784 785 768 852 e54 855 922 924 945 969 983 993
594 9S6 598

Vote: OCI also offe;sf ervi e to the followin metropolitan
areas in Canada. Listings ror these area codRIs are Iot
found n this appendiz.

Area Code 403 - Calgary, Alberta

Area Code 416 - Toronto, Ontario

Area Code 514 - Montreal, Quebec

Area Code 613 - Ottawa, Ontario
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1i21 COLE AID PR!IP! LISTING FOR GTE SPRINT NETIORK

<3 October 1983>

area Code 201
221 222 224 225 226 227 228 229 231 232 233 235 238 239 241
2542 245 246 247 249 ; 254 256 257 259 261 262 263 265 266

268 272 273 276 277 278 279 2 84 285 28 288 289 91
197 29e 299 321 324 325 326 327 328 329 330 332 333 334 335
3339 840 342 343 31 345 34e 351 352 353 354 355 356 358

359 360 461 365 366 368 371 372 373 374 375 376 377 379 381
-82 384 ,e5 386 287 3E8 389 390 391 392 393 394 399 420 423
427 428 429 430 432 33 4314 435 436 437 438 440 441 442 44,4
445 447 4!0 451 455 456 457 460 461 463 464 465 467 468 469
470 471 4"72 173 474 478 480 481 482 483 484 485 486 487 4e8
489 493 494 495 499 52 523 !24 526 527 530 531 533 53e 539
5140 .41 !42 543 544 545 546 5147 548 549 558 560 561 564 565
567 RE 569 570 571 !-2 573 574 575 581 582 585 589 592 595
!96 599 621 622 623 624 625 627 628 631 632 634 635 636 641
642 643 (45 646 648 f49 652 6-3 654 656 658 659 661 662 664

S6;S66E67 6967 671 672 67J 6714 675 676 7 678 179 664
8 86 6e. 688 690 692 694 6S5 696 699 721 22 7214 725 727

6 7740 741 742 743 744 745 746 747 748 75 751
5756 157 75 76 761 762 763 765 766 76 768

772 773 777 778 779 7E3 784 785 787 789 790 791 792 794 795
796 797 798 820 e21 822 823 824 825 826 828 833 834 836 837
E42 6f43 E44 845 846 E-1 854 E57 858 861 862 863 864 e65 866
667 E68 e69 870 e71 e73 874 E77 878 880 881 882 884 885 886
e87 E93 ES3 894 895 e98 923 925 926 930 931 932 933 934 935
936 937 539 941 942 913 944 945 946 94 949 952 953 956 9 7
961 963 4 965 9-66 967 968 969 975 976 977 981 983 S84 9E5
989 991 992 993 S94 S57 998 999

Area Code 202 ****Entire Area Code Is Served****

area Code 203
222 223 224 225 226 227 229 232 233 234 236 239 241 242 243
21414 ;46 47 2548 249 252 254 255 259 261 262 263 264 265 266
268 469 ,7 271 272 273 274 275 277 278 79 281 282 283 284
285 266 288 289 322 323 32(4 325 326 327 328 329 332 333 334
'435 336 248 354 255 3!6 357 35e 359 366 367 368 371 372 373
3714 315 377 37 382 34 38 386 387 389 39 397 1
436 438 42 46 468 469 481484 488 492 49 494 4 4 51
25 523 24 525 527 528 529 531 544 547 548 549 552 561 5625-65 -66 568 569 573 5714 575 576 579 582 583 584 589 591
S93 594 fil 622 623 64 6J5 627 628 629 633 637 643 644 647
64 651 f-3 65 656 f8 659 661 666 667 668 673 674 677 678
683 688 693 721 722 723 7214 725 726 77 728 729 743 744 746
147 748 53 754 755 "56 757 758 762 771 772 773 775 776 777787 789977
183 784765 786 77 792 79 79479 796 797 7634 838 e46 8 e5!3 854 6 866 869 871 872
8 8 ~g19 j 19 jJ J 932 933 934 937 938 944 945 947
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15PAS"51192254 ;61 262 2f-3 264 265 269 271 272 277 279
, 81 2E14 5 288 293 320 321 322 323 324 325 326 327 328 342

S344 -l 365 --99 424 425 426 428 431 432 433 1436 438 452
456 457 46C 470 i71 4673 476 477 478 479 491 497 567 569 563
591 592 595 599 626 (--1 633 640 645 647 648 649 653 655 660
661 663 E64 665 666 668 669 672 674 675 676 678 679 681 690
694 699 7111 744 770 7eO 781 783 785 786 787 788 791 798 822

jj 23 .X1 3481 838 841 849 851 854 856 860 868 879 871
757 9 5 8 913 934 538 939 942 945 951 956 967 969

S72 973 S19 987 988 991

area Code 206
223 226 228 232 233 25236 2--7 241 242 243 244 246 248 251

-8329 4 344 342 6 61 2 322 343 4367 383

392 394 421 431 432 4133 442 447 451 453 454 455 464 467 472
73 474 475 481 483 405 486 4E7 488 522 523 524 525 526 527
531 535 !37 542 543 !45 546 547 564 565 572 575 581 58- 583
584 587 588 591 593 554 597 621 622 623 624 625 626 621 628
630 63 3 633 634 641 64j 644 655 656 662 672 682 721 722
723 725 142 743 745 116 747 751 752 756 759 762 763 764 767
771 772 713 7714 775 176 778 78; 783 784 788 789 821 82j 823
824 e27 825 838 839 811 8142 843 845 847 848 852 854 e 862
e63 872 874 878 881 ee2 883 885 922 92 927 932 935 937 938
941 946 S47 952 S55 S64 67 S77 984 99 994 995 996 997

area Code 207
688 761 766 767 772 773 774 775 780 781 797 799 82S 839 846
854 856 865 871 883 852 955

Area Code 208
33j 334 336 338 342 343 344 345 362 375 376 377

8 -_-1-8 38 386 W8 888 922 939

Area Code 209
221 222 225 226 227 228 229 233 237 247 251 252 255 2f16
266 268 275276 291 292 294 297 298 299 431 432 435 436 439
441 442 113 445 449 453 462 463 464 465 466 467 473 474 4 77
478 4E5 486 487 488 !21 522 523 524 526 527 529 537 538 545
71 '72 '5 576 577 578 579 834 864 869 883 868 931 941 9112
43 944 96 948 951 S!2 957 5e2 983

area Code 212 ****Entire Area Code Is Served****

Area Code 213 ****Bntire Area Cod. Is Served****

Area Code 214
221 222 221 224 225 226 227 228 229 231 2J3 2J4 235 231 238
9 241 ;43 24 248 21 2 23 24 25 256 A 258

259 262 d 2614 266 269 270 271 2 276 278 279 285 286 287

-31 M H4 M 4 4 84 W J j
358 361 63 368 369 170 371 172 373 374 375 376 377 380 381
85 36 48 8 -91 92 39 9 42 421 422 423 424 426 428

429 434 436 437 438 442 41'5 446 450 455 454 55 456 457 458
462 463 464 465 466 471 475 48 484 48 492 494 495 521 522

j?7jj II gl 64 37633 4 4 67324 6 6;811Qj3 6 96606166 669 27 6 73 6 679 0
63 ~ 64 1 61 6
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42 4 4. 46 4 4 4950 7 7 4 7 7 7 79 761
767 "80 -1 E 784 785 7e6 787 788 790 792 793 794 798 820 821
823 824 82 826 e27 6;8 830 832 837 838 839 840 844 849 851
e58 e62 E6- 868 869 E71 872 e74 877 880 881 882 883 e 890
892 E93 e94 920 922 911 933 934 935 938 939 941 942 943 944
S46 94e S49 954 960 969 976 980 982 983 984 985 986 987 9e8
991 S92 593 995 996 SS7

Area Code 215
221 222 223 224 225 226 227 228 229 231 232 233 235 236 237
238 241 ;42 243 244 45 247 24e250 251 252 253 256 258 259
261 2E2 23 264 265 266 268 270 271 272 274 275 276 277 278
279 282 283 284 285 2e6 287 28e 289 291 293 296 298 299 320
21 324 3 528 329 331 332 333 334 35 336 337 338 339 141 342
4 146 149 51 352 3!3 355 36 37 358 359 362 364 365 368

371 372 i13 374 375 376 378 379 382 386 387 388 389 95 398
422 423 424 425 426 427 432 433 434 435 437 438 439 441 443
4414 441 447 4148 449 49 45 456 4;7 459 461 462 463 464 465
466 461 468 471 472 41i 474 476 477 481 482 48i 4814 485 487
488 4e9 451 492 494 455 496 497 499 521 522 525 527 !28 532
S33 534 !35 537 539 !40 5142 543 5414 5145 5146 5147 548 549 552
'57 ',61 !62 563 564 r565 566 567 568 569 572 574 576 !78 561
-82 M8 584 585 !86 587 589 592 595 596 597 598 622 623 6 24
62i 626 E27 628 629 630 631 632 634 635 636 637 638 639 640
641 642 643 644 645 646 647 648 649 657 659 661 662 663 664
665 666 667 668 670 671 672 673 674 675 676 677 678 682 683
684 6E6 687 688 689 651 693 6S4 697 698 699 722 24 725 72
727 728 729 732 734 735 739 742 743 744 745 747 748 749 750
751 752 153 755 757 759 763 765 767 768 769 770 775 776 777
"779 7E1 182 783 784 785 786 787 788 789 791 796 797 799 820
e21 823 E24 825 e28 e29 831 833 834 835 836 837 838 839 841
E42 843 844 846 848 849 853 854 855 856 860 861 864 865 866
e67 868 E72 874 875 E6 877 678 879 884 885 886 887 891 893
f94 055 S6 897 898 921 922 923 924 925 926 927 928 929 933
934 935 936 937 538 S43 944 945 946 947 948 949 951 952 962
S63 S64 .65 966 967 568 969 972 976 977 978 985 987 988

Irea Code 216
221 225 226 228 229 2-1 232 233 234 235 236 237 238 241 243
244 245;4 6 247 ;48 249 251 252 253 255 257 261 265 266 267
268 271 A73 277 278 ;81 282 283 288 289 291 292 295 299 321
;2 323 4 327 329 331 333 334 335336 338 341 344 34e 349

"1 -5c2 4 355 356 379 361 362 63 365 366 368 369 370 371

72 313 314 375 376 379 381 382 383 384 391 392 393 394 3S5
98 399 421 423 425 4129 430 431 432 433 434 438 439 4141 4142

4143 444 447 449 4 1 4!52 453 454 455 456 458 459 461 464 467
468 471 47 3 475 476 47 478 481 484 486 488 489 491 492 493
494 4S7 499 521 521 '23 ;24 526 529 530 531 533 534 '35 536
538 !39 !4I1 5142 -4i -45 549 561 562 566 568 572 54 75 58
c79 581 !e2 583 585 587 589 6il 622 623 626 628 630 631 633
637 E38 641 642 644 (45 650 6-1 655 656 657 658 659 661 662
661 664 566 2 68 671 9 72 673 676 678 181 986 687 688 692 94
696 699 721 724 726 729 731 732 733 734 741 742 743 744 745
7146 147 148 749 750 751 752 753 755 757 758 759 761 762 771
772 713 777 779 781 782 783 784 788 791 792 793 794 795 796

19 9 9 821 8214 ejS Sg683 832 831 833 36 37831 841
812 4 7 8 848 8 1 8 6818 6 64 66 86868
S1 E71 171 874 175 176 877 8-79 861 861838488 1 8

e 8 92 9898 S20 d1 922 923S292 293139 94
137 S41 S42 943 944 946 941 951 953 960 961 965 967 974 98
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1 .:33 337 3-44 .1 352 356 359 364 367 373 384 398 422

423 5245425 428 429 469 483 485 487 488 49 2 495 496 'ge 522
523 55 E2 529 544 !446 564 566 568 582 583 586 595 598 626
629 E36 E43 684 687 688 694 747 753 767 782 785 786 787 788
"789 793 E63 867 E75 E77 892 893 896 897 963

area Code 219
232 233 234 236 237 239 255 256 258 259 272 277 282 283 2E4
287 28E 289 291 299 39S1 392 397 398 420 422 423 424 425 426
427 428 429 432 434 436 440 441 442 443 444 5445 446 447 449
456 458 461 467 473 47e 481 482 483 484 485 486 489 493 520
556 622 923 625 627 932 633 637 638 639 654 657 59 672 614
679 693 .30 736 738 144 745 747 749 762 763 769 87 836 838
e44 e 5 E53 881 882 883 884 885 886 887 922 923 924 931 932
933 937 S38 942 944 S4l7 949 962 972 977 980 981 989

Area Code 301
222 224 225 227 229 231 232 233 234 235 236 237 238 239 242
243 244 24' 2148 249 ;!1 252 254 255 256 258 260 261 262 263
j65 266 267 268 269 27 276 277 279 281 282 283 284 285 288
291 292 294 295 296 297 298 299 320 321 322 323 325 327 328
329 "-32 335 336 337 338 340 341 342 343 344 345 350 .-53 3!4
355 356 -58 362 363 -65 366 367 368 372 377 379 383 384 385
386 368 350 391 393 394 396 420 421 422 423 424 426 427 428
429 4-1 4133 434 435 '136 437 439 441 442 443 444 445 448 449
454 4Z5 459 460 461 462 64 465 466 467 468 469 472 474 477
481 483 4E'4 485 486 4E8 490 492 493 494 495 496 497 498 521
522 523 !25 526 528 529 530 531 532 534 536 537 539 542 544
547 549 551 552 557 5!9 561 563 564 565 566 567 568 569 572
574 j75 '76 577 578 563 585 587 588 589 592 593 594 595 5S6
597 Se 599 621 622 624 625 621 628 629 630 633 636 644 646
647 64 E!2 653 654 655 656 657 659 661 664 665 666 667 668
669 672 4 675 677 679 681 6e2 683 685 686 687 688 699 721
725 727 72e 730 731 732 735 736 741 744 747 748 752 753 757
760 761 7(2 763 764 o65 766 76e 7/0 771 772 773 774 776 779
781 77 786 789 792 793 794 795 796 798 799 821 823 E25 828
633 E37 U3S 840 841 6543 644 849 850 851 852 853 854 855 856
659 664 666 867 86 8 E69 870 871 875 876 877 878 879 681 882
e88 689 e90 891 694 657 899 921 922 923 924 925 926 927 929
S33 935 c36 937 942 944 945 946 947 948 949 951 952 953 955
956 962l 563 964 967 c69 972 973 974 977 981 992 983 984 986
S87 €68 592 995 997

Area Code 302
239 322 3.2- 328 366 368 421 42e 429 451 453 454 475 478 571
!73 575 594 651 652 654 655 656 658 731 737 738 762 764 772
773 "774 '792 798 634 E36 992 994 995 998 999

Area Code 303
il23224 226 229 ;30 231 232 233 34 235 237 238 ;39 273
8 79 284 287 cel 289 291 292 93 294 295 296 297 298*3 429 341 343 4 35 51
5 60 -6 -f 64 66 36 70 371 7 82 36

390 39293 394 398 399 420 421 422 423 424 425 426 427 428
429 430 43:1 433 440 441 442 443 444 447 449 450 451 452 454
455 457 458 4165 '466 '469 471 41 473 475 477 480 481 482 484
488 491 49i 4193 '494 495 491 495 526 530 534 535 538 542 543

'4 15 46 547 ;49 "1i 560 561 564 566 568 5 7Q S71 N7257
74 7-6 577 578 - 9 584 587 590 591 592 59 594 ;959

597 5S 599 620623 6J4 628 629630 631 642 64336314635 636
639 642 649650651 E-2 654 6596656 667671673 674 678

681 1646 84 687 §88 190 691 692 693 694 695 96 6I 7 699
69 7 7311 737 740 .541 744 750 151 752 153 75 56 77 758
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759 761 762 770 771 772 773 776 777 778 779 781 785 789 790
791 792 193 794 795 "96 797 7S6 799 820 821 823 825 826 830
e31 832 E34 e37 839 841 850 851 855 861 863 866 869 890 892
893 894 896 898 922 54 935 936 937 938 947 948 972 973 976
977 978 579 980 985 S6 987 988 989

Area Code 304
342 -43 344 345 346 -.347 348 357 429 453 486 522 523 526 529
J96 697 722 727 733 736 743 744 746 747 755 756 757 762 766
68 776 e40 925 949 954 965 968 984

Area Code 305
221 223 226 232 233 235 238 241 243 245 246 247 248 251 252
253 255 257 258 261 262 263 264 266 270 271 272 274 276 278
279 2o 284 285 324 325 326 343 350 353 357 358 361 368 371
372 373 -14 377 379 ,81 382 384 385 386 387 389 391 392 393
395 396 399 421 426 427 428 429 431 432 433 434 435 439 441
442 443 444 445 446 447 448 449 454 456 457 458 462 463 467
471 472 413 474 475 476 48J 483 484 485 486 487 488 490 491
492 49 495 498 499 521 52 523 524 525 526 527 528 529 531
532 533 !34 537 538 541 543 544 545 547 548 550 551 552 553
554 556 557 558 559 561 563 564 565 566 573 576 577 578 579
'80 561 .82 583 584 585 586 587 588 591 592 593 594 595 5S6
-98 620 621 622 623 624 625 626 627 633 634 635 637 638 642
643 649 650 651 652 653 655 659 661 662 665 666 667 672 673
674 681 683 684 685 6E6 687 688 689 691 693 694 696 721 722
726 731 12 733 734 735 736 737 739 741 742 744 746 747 748
749 751 1-2e 753 '754 1!5 756 757 758 759 761 762 763 764 765
o66 769 771 772 776 7el 782 785 786 791 792 793 797 798 821
e22 823 625 829 E32 E:3 835 836 837 838 840 842 844 845 848
654 656 E58 861 863 E64 865 866 868 871 873 874 883 884 8E5
887 888 691 893 E95 699 920 921 922 923 925 926 927 928 929
S31 932 S35 936 937 939 940 941 942 943 944 945 946 947 948
949 952 S61 962 963 964 965 566 967 968 969 971 972 973 974
975 979 .81 983 985 587 989 994 997 998

Area Code 307
234 235 237 261 265 266 268 472 473 577 632 634 635 637 638
771 772 11! 777 778

area Code 309
-62 565 637 655 671 612 673 614 675 676 679 682 685 686 688
690 691 692 693 694 697 698 699 745 751 752 755 757 762 764
786 787 788 792 193 194 796 7S7 798 799 822

Area Code 312 ****Entire Area Code Is Served****

Area Code 313
222 223 224 225 226 232 233 234 235 237 238 239 245 246 252
255 256 257 259 261 263 264 267 268 270 271 272 273 274 275
27627" 278 280 281 282 283 2E4 285 286 287 288 291 92 293
94 2S5 296 297 298 321 322 323 326 331 332 333 334 335 336
37 338 Z41 342 343 244 345 348 349 351 352 353 354 355 356
57 '8 161 262 115 16S 368 369 371 372 373 374 377 381 382
~83 -- 6 38e 89 -- 1 393 ~9 g9 399 420 421 422 423 424 425
426 4jI 4 J 429 430 434 435 437 439 442 444 445 446 449 4;1
453 4-46 4459 463 464 465 466 467 468 469 471 472 473 474
475 471 4 77 478 479 491 482 483 484 485 486 487 491 49i 431494 495 496 497 499 _. 521 52 524 525 56 527 528 53i 5.s
533 534 535 536 537 538 539 540 541 542 543 544 545 546 547
548 549 !51 552 553 !!4 556 557 559 561 562 563 564 565 566
567 568 569 571 572 573 574 575 576 577 579 581 582 583 584
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585 58e 589 591 592 5S3 594 595 621 624 626 629 631 635 636
637 (40 141 642 643 644 645 646 647 649 653 655 658 659 661
662 663 (65 668 669 671 675 676 681 682 683 686 687 689 694
;95 6J7 §99 71 7j 23 7 7 7 735 736 738 742 743

44 70 11 7 7 -6 1 1 7 61 762 763 764 766 767
768 769 -771 772 773 174 775 776 777 778 779 785 787 789 791
792 el e22 823 e24 826 827 828 831 832 833 834 835 836 837
e38 e39 E11 842 843 846 847 848 849 851 852 853 855 E56 857
858 861 E62 863 E64 U65 e66 e67 868 869 871 872 873 874 875
676 M7S E81 882 683 ee4 885 886 888 891 892 893 894 895 896
897 898 899 921 922 923 924 925 926 927 928 931 932 933 934
935 97 S39 941 942 941 946 949 956 961 962 963 964 965 967
968 971 972 973 S76 97 978 97S 981 994 995 996

Area Code 314
j25 227 2311 232 233 234 2141 247 253 261 263 275 289 291 2S6
21 342 -43 344 351 252 353 355 361 367 371 381 382 383 385

388 389 391 394 421 423 425 426 427 428 429 432 434 436 441
444 447 454 458 464 465 481 487 521 522 524 525 531 532 533
r34 !3 4 4 5;3 5 4 567 569 572 576 577 595 621 622 631 638
644 64 647 6 2 6 8 64 671 677 679 694 721 723 724 725 726
727 731 739 741 752 168 771 772 773 776 777 781 821 E22 823
826 82.1 832 837 E38 629 842 843 846 849 851 854 855 862 863
e65 67 E68 869 872 E78 889 892 894 895 899 921 922 925 928
938 912 S46 947 957 .61 962 964 965 966 968 969 982 991 993
9914 997

Area Code 315
421 422 423 424 425 426 428 432 433 437 445 446 451 452 454
455 456 457 458 463 468 469 470 471 472 473 474 475 476 477
478 479 487 488 492 !24 592 593 598 622 623 625 633 635 636
637 638 640 652 655 656 662 668 672 673 675 676 677 678 682
683 E65 687 689 695 6S6 697 699 724 732 733 735 736 737 738
768 7S2 7S3 797 798 E22 831 839 841 853 859 865 890 896 963
986

Area Code 316
261 262 263 264 265 266 267 268 269 436 522 524 526 529 574
681 e62 6 3 684 68 666 687 6ee 689 721 722 733 744 755 772
773 715 76 777 778 IM8 794 796 799 832 838 942 943 S45 946

Area Code 317
222 228 22-2 233 235 ;-6 239 240 241 242 243 244 247 248 251
4?2. j3 255 256 257 259 261 262 263 264 65266 267 269 271

3 ;82 283 284 2e5 286 288 289 291 93 297 298 299 326
335 3S2 3-.3 354 356 357 358 359 378 395 396 422 452 053 455
456 457 459 462 467 468 485 533 534 535 536 539 542 543 545
C46 547 549 552 556 560 562 566 630 631 632 633 634 E35 636
63i 638 (39 642 6143 E44 646 648 649 689 724 734 736 738 741
745 747 1 4 755 759 768 769 773 774 776 778 779 782 783 784
786 787 788 7 9 823 Etl 835 83e 839 842 844 845 846 e48 849
" 56 J6 86 e71 672 873 875 877 878 861 882 883 E87 88

8911 6 9 898 859 923 924 925 926 927 928 929 945 947
S63 9S4 996

Area Code 318
221 222 226 227 231 212 233 234 235 236 237 261 264 269 294
424 425 433 436 439 4E6 459 474 477 478 491 494 527 528 582
598 625 e-21 632 635 66 670 674 683 686 687 688 742 746 747
797 758 E37 855 856 E61 865 868 869 873 882 896 925 929 933
938 549 (65 981 984 587 988 989
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Area Code 319
225 2M2 2E4 285 289 322 323 324 326 332 344 349 355 359 362
363 364 365 366 369 ":'73 378 3E1 383 386 388 390 391 393 395
396 356E 399 438 455 842 846 848 849 851 854 857 895

Area Code 401
224 21 2312 245 246 247 253 255 272 273 274 275 276 277 278
331 333 334 351 353 397 421 431 433 434 437 438 456 457 461
463 464 467 521 525 !28 572 574 621 624 625 635 647 722 723
724 725 726 727 728 732 737 738 739 751 776 781 785 621 822
823 625 e26 827 E28 3i 861 63 65 884 885 886 934 941 942
543 944 S49 955

area Code 402
221 238 :41 253 271 2EO 289 291 292 293 294 330 331 332 333
334 33 341 342 344 345 346 347 348 359 390 391 392 393 397
398 399 421 422 423 435 444 449 451 453 455 457 464 466 467
470 471 472 473 474 475 476 477 483 488 489 493 494 496 4S8
536 541 !51 553 554 556 558 559 571 572 592 593 633 691 731
133 734 742 779 780 781 782 783 784 785 786 787 78e 789 790
791 792 7S4 795 796 !S7 798 799 894 895 896 962 977 978 987

area Code 404
221 223 231 233 237 238 239 241 243 244 247 252 255 256 257
261 262 266 284 286 268 289 292 294 296 299 320 321 325 329
344 346 349 351 352 353 354 355 361 362 363 366 371 373 377
378 391 393 394 396 398 399 420 422 424 425 426 427 428 429
432 433 i34 435 436 441 442 445 446 447 448 449 451 452 454
455 457 458 461 463 466 469 471 474 475 476 477 478 482 483
487 469 491 493 496 498 521 522 523 524 525 526 527 529 530
533 542 543 546 548 !49 564 572 577 581 586 587 588 622 624
627 633 634 636 653 E56 658 659 681 688 691 696 699 725 739
741 142 743 752 753 55 758 759 761 762 763 765 766 767 768
769 763 78e 789 792 794 795 797 799 843 871 872 873 874 875
676 879 681 885 690 652 894 ES7 898 899 921 922 923 925 926
928 S29 931 934 935 936 937 938 939 941 942 943 944 945 946
948 949 951 952 953 S55 956 957 961 962 963 964 968 969 971
572 973 S74 976 977 979 981 982 987 991 992 993 996 997 998999

Area Code 405
j31 232 ;35 236 239 270 271 272 ?78 292 321 324 325 .329 340
41348 --50 354 360 -E4 366 373 1 76 381 390 391 396 399 424

427 460 478 491 495 E21 523 524 525 528 556 557 599 630 631
632 634 636 670 672 677 681 682 685 686 691 721 722 728 732
133 '734 136 737 745 151 752 755 769 771 781 787 789 793 794
799 e40 641 842 843 648 942 943 9146 9147 948 949 990 996

Area Code 408
224 225 226 227 238 241 243 244 245 246 247 248 249 251 252
253 255 256 257 258 159 i62 2E3 264 265 266 267 268 269 270
272 27 4 275 277 279 280 281 284 286 287 288 289 291 292 293
294 295 296 297 298 299 335 336 338 353 354 356 356 365 370
371 314 377 378 379 395 399 422 423 424 425 426 427 429 438
443 446 448 449 455 458 462 463 475 476 479 484 491 496 554
'59 575 578 629 633 662 663 675 679 688 720 721 723 725 727
29 730 722 733 734 135 736 737 738 739 741 742 743 744 745

746 747 14E 749 754 "755 756 757 758 773 865 866 867 920 923
925 926 942 943 945 946 947 970 971 972 973 977 978 980 984
985 966 987 988 993 994 995 996 997 998
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Aa Code .09
3260 64 268 272 273 291 294 295 361 362 539 560 564 56S
82 588 -89 684 69 6S6 22 724 27 735 736 737 740 744 752

753 155 156 760 761 762 763 764 765 766 768 769 775 779 766
794 796 E22 823 832 E33 835 838 839 842 845 846 860 866 882
883 e6 ES2 898 899 925 935 938 942 945 948 962 963 -82 983985 SE6 589

Area Code 1112
221 221 231 232 234 237 241 242 243 244 247 255 256 257 261
262 2 3 :64 269 ;71 213 276 279 281 288 321 322 323 331 333
341 3-43 344 351 355 359 361 362 363 364 366 367 371 .372 373
374 381 291 392 393 3:94 421 422 429 431 433 434 441 442 i56
461 462 464 466 469 471 481 486 487 488 521 531 546 553 561
562 53 r65 566 571 578 596 621 622 624 633 636 642 644 647
648 653 55 661 664 665 672 673 675 678 681 682 683 687 731
734 141 751 754 761 7H5 766 767 771 777 778 781 782 784 787
788 7S3 795 821 822 823 824 825 828 829 831 833 835 840 9E4
e55 E56 859 863 864 E81 882 H4 885 892 921 922 923 S28 931
S36 537 561 963 967 976

Area Code 413
525 532 !.3. 534 536 526 539 543 547 557 562 566 567 568 569
575 5E3 589 592 593 594 596 598 730 732 733 734 736 737 739
781 782 183 785 786 !E7 788 789 955

Area Code 41
224 22! 226 228 241 242 243 246 251 252 255 257 258 259 23
264 265 271 272 273 274 276 277 278 281 282 289 291 321 327
-32 336 337 342 344 347 351 352 353 354 355 357 358 367 372
J74 375 277 383 384 '99 4121 422 423 425 432 433 434 435 436
437 438 442 444 445 447 449 453 456 461 462 463 464 465 466
468 £69 475 476 481 4E2 483 494 497 498 499 527 529 535 541
542 543 544 545 546 547 548 549 551 552 553 554 562 631 6:2
633 634 f36 637 639 E43 645 647 649 652 654 656 657 658 662
671 6"72 678 679 681 691 694 697 744 747 761 762 764 765 768
769 771 174 778 781 762 783 784 785 786 797 798 799 822 826
833 835 E43 844 845 857 859 863 864 865 866 869 871 873 878
886 899 -1 933 935 936 937 S61 962 963 964

Area Code 415 ****Entire Area Code Is Served****

Area Code 419
240 241 242 243 244 245 246 247 248 249 255 259 381 382 3E5
389 470 471 472 473 474 475 476 478 521 522 524 525 526 529
531 !34 !35 536 537 !E9 661 6E6 691 693 698 726 727 729 747
755 756 E25 826 e29 E36 837 838 841 855 862 865 866 667 872
874 877 E78 882 883 EE4 885 866 891 892 893 895 896 936

Area Code 501
223 j24 225 J27 370 371 372 373 374 375 376 378 433 455 490
562 565 5 66 9 645 E53 660 661 663 664 666 732 735 "753 75E
771 172 1113 774 821 834 835 847 851 868 888 897 945 961 982
S85 588

Area Code 502
222 228 ;31 239 241 244 245 267 361 363 366 367 368 423 425
426 425 447 448 449 451 452 454 456 458 459 491 499 540 560
561 562 566 568 569 571 580 581 582 583 584 585 587 588 589
(34 639 (36 637 772 774 775 776 778 893 895 896 897 922 933
935 31 555 957 564 S66 967 96e 969
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Area Code 503
220 221 222 223 224 225 226 227 228 229 230 231 232 233 234
235 236 237 238 239 240 241 242 243 244 245 246 248 249 251
252 253 254 255 256 257 280 281 282 283 284 285 286 287 298
289 192 293 294 295 2S7 299 362 363 364 370 371 373 378 390
393 399 581 585 588 620 621 625 626 627 628 629 630 631 632
635 636 E37 638 639 E40 641 642 643 644 645 646 647 648 649
650 652 53 654 655 E56 657 658 659 661 663 665 666 667 668
681 682 6E4 685 692 695 741 143 749 760 761 771 774 775 777
790 796 e44

Area Code 504
241 242 244 245 246 254 255 260 261 262 271 272 273 275 277
278 279 282 283 286 288 291 292 293 334 340 341 342 343 344
346 347 3-48 349 355 356 357 358 359 361 362 363 364 366 367
368 377 379 381 382 3e3 387 388 389 391 392 393 394 399 431
436 441 443 450 454 *455 456 464 466 467 468 469 482 483 i84
486 4Ee !21 522 523 524 525 527 528 529 561 563 566 56E 569
575 581 5E6 587 588 !69 594 595 596 627 642 654 656 662 664
665 676 682 684 686 689 733 734 737 738 749 766 767 769 771
774 775 778 821 822 626 827 831 832 833 834 835 837 838 851
661 8E5 E66 868 872 E73 876 879 885 887 888 889 891 e95 9S6
897 899 922 923 S24 925 926 927 928 942 943 944 945 947 948
949 976

Area Code 505
242 243 247 255 256 262 265 266 268 277 281 291 292 293 294
296 2c8 299 344 345 678 679 765 766 821 822 823 824 e31 836
841 e42 E43 844 846 e48 865 E67 869 873 877 881 883 884 888
E92 e93 E87 898

Area Code 507
281 2E2 2E4 285 286 267 288 289 356 365 367 533 545 597 753
755 "775 E67 876 932

Area Code 512
220 221 222 223 224 225 226 227 228 229 230 231 233 241 242
243 241 246 247 250 251 255 258 259 261 262 263 264 265 266
267 270 271 272 276 281 282 288 289 299 327 328 329 333 337
340 341 342 343 344 345 346 349 350 366 372 379 381 383 385
387 390 397 399 421 423 425 42E 432 433 434 435 436 441 442
443 4144 445 447 448 451 452 453 454 458 459 464 465 467 469
470 471 472 473 474 4-5 476 477 478 479 480 482 492 493 494
495 4S6 497 531 532 533 534 536 541 542 544 546 548 560 572
573 575 576 578 581 5E5 621 622 623 624 625 626 627 628 629
E30 631 E33 635 636 639 643 647 648 649 650 651 652 653 654
655 656 657 658 659 661 662 661 670 671 673 674 675 677 679
680 E1 6M2 684 686 687 688 690 691 692 694 695 696 698 699
722 723 724 726 727 112 733 734 735 736 737 748 781 787 797
E20 e21 e22 824 826 828 831 834 835 836 837 838 843 8e45 851
852 8E3 E54 855 e57 E7o 881 882 883 884 886 887 888 892 921
S22 523 924 925 926 927 928 929 933 937 939 943 991 992 993

Area Code 513
220 221 ;22 223 224 225 226 227 228 229 231 232 233 234 236
237 241 242 243 244 245 247 248 251 252 253 254 255 256 257
258 259 262 263 265 267 268 271 272 274 275 276 277 278 281
290 293 2S4 296 297 298 299 321 322 323 324 325 327 328 346
347 351 35 353 367 269 381 385 388 389 390 396 397 399 420
41l 4j i23 4291 425 426 4 9 433 434 435 439 443 445 449 451
S4 4, 461 462 467 41 47 475 476 481 482 489 '499 521 522
r27 528 !30 531 33 536 539 541 542 551 553 554 55S 561 562
563 565 566 568 !69 !14 575 576 579 583 589 591 595 598 621
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924 fJ5 J;7 629 631 E32 441 651 659 661 662 667 671 677 6E1
0 642 1 722 724 129 731 732 733 4 738 41 742 743 745

146 74e 149 751 752 753 756 761 762 763 765 769 771 772 777
779 782 186 787 791 153 797 820 821 822 825 828 829 e31 832
E35 E3E E37 841 E45 E48 849 851 852 853 854 859 861 -62 8e3
864 865 E66 867 e68 E8O 871 872 873 874 878 879 882 885 890
891 8S6 e98 921 922 923 931 941 943 948 961 964 969 972 977
984 988

Area Code 515
223 224 225 242 243 244 245 246 247 255 262 263 265 266 270
271 274 216 277 278 279 280 261 282 283 284 285 286 287 288
289 E34 51 964 965 €66 967 981 984 986 987 989 992 993 9S6
999

Area Code 516 ****Entire Area Code Is Served****

Area Code 517
321 322 323 332 337 339 349 351 353 355 363 371 372 373 374
377 393 394 482 483 464 485 487 625 626 627 641 645 646 651
f55 663 869 675 676 6S4 699 882 887

Area Code 518
2J5 ;'7 266 270 271 72 273 274 279 283 286 346 355 356 370
371 Z12 34 37 •81 -E2 383 384 385 86 393 399 434 436 438
439 445 447 .49 453 454 455 456 457 458 459 462 463 465 470
471 472 4173 474 475 416 477 4 2 489 584 587 663 664 674 731
732 7!3 156 765 766 167 768 783 785 797 861 864 869 872 877
882 885 E5O 895 899

Area Code 601
'42 352 353 354 355 359 362 366 371 372 373 376 393 641 781
25 e29 845 851 852 E!6 857 866 878 879 922 923 924 932 936

S39 944 S48 949 956 957 960 961 968 969 981 982 987 992

Area Code 602
224 231 2.33 234 235 236 237 236 239 241 242 243 244 245 246
247 24e ;49 251 252 253 254 255 256 257 258 2J9 260 261 262
263 264 265 266 267 268 269 270 271 272 273 2 4 275 276 277
278 279 285 292 293 294 295 296 297 298 299 323 325 3-26 327
435 551 569 573 574 515 576 577 578 581 582 583 584 585 588
;89 29 §21 622 623 624 626 628 6J9 72 741 742 743 74 74
46 4 14e 4 790 791 792 795 820 827 829 830 831 832 3
834 E35 837 838 839 840 8141 8142 843 8146 848 849 853 856 860
861 862 U(3 864 866 Ef7 869 870 872 873 876 877 878 879 880
e81 882 883 884 885 666 887 888 889 890 891 892 893 894 895
897 8S8 699 921 924 S11 932 933 534 935 936 937 938 939 941
S42 943 .44 945 946 947 948 949 951 952 953 954 955 956 957
961 962 S(3 964 965 S66 967 968 969 971 972 973 974 975 976
S77 s78 579 981 982 S83 984 985 986 987 988 990 991 992 993
994 995 SS6 997 998

Irea Code 603
424 429 432 434 463 465 472 483 485 487 497 529 622 623 624
(25 627 01 645 666 668 669 673 880 881 882 883 884 885 886
e88 8E ESO 893 894 898 955

area Code 605
331 3-2 --3 334 335 326 338 339 361 371 477 528 529 543 582
594 743 757
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Area Codq 606
223 231 232 233 252 2!3 254 255 257 258 259 261 266 26e 269
272 273 ;16 277 278 283 291 292 293 J99 331 3J4 341 --42 344
356 371 --84 397 431 441 485 491 525 565 566 572 581 586 628
635 6E9 727 781 846 E58 873 885 887 936 939

Area Code 607
648 655 669 692 722 723 724 129 748 751 752 754 755 757 770
771 772 173 774 775 785 797 798 862 890

Area Code 608
221 222 221 233 238 ;41 244 246 249 251 252 255 256 257 258
262 263 264 266 267 211 273 274 275 283 291 424 437 455 592
635 655 714 767 798 129 831 832 833 835 836 837 838 839 845
e46 E49 E3 936 993

Area Code 609
234 2-5 259 266 275 292 298 338 340 342 344 345 347 348 354
365 391 392 393 394 395 396 398 399 424 426 428 429 441 443
448 452 456 466 482 484 487 488 541 546 547 573 581 585 586
587 590 599 633 639 641 645 646 652 653 655 662 663 665 667
683 695 134 737 742 -o!5 757 71 772 778 779 786 795 799 822
E23 E29 E54 858 866 e82 883 888 890 896 921 924 927 931 933
936 S39 562 963 S64 s66 976 9E4 S87 989 999

Area Code 612
221 222 224 225 226 227 228 291 292 293 296 297 298 -30 331
132 333 38 339 340 %41 343 344 347 348 349 370 371 372 373
374 3"75 376 377 378 379 420 421 422 423 1424 425 426 427 428
429 430 41.1 432 133 1134 435 436 437 438 439 441 443 444 445
446 447 1446 450 451 452 454 455 456 457 458 459 460 461 462
463 464 469 471 472 473 474 475 476 477 4178 479 481 482 483
484 487 488 489 492 4S7 498 520 521 522 529 533 534 535 536
537 536 540 541 542 !44 545 546 553 559 560 561 566 571 572
574 588 620 622 623 E31 633 635 636 638 641 642 644 645 646
647 648 E81 690 696 658 699 721 722 724 725 726 727 729 731
733 735 136 738 739 "142 753 755 757 770 771 772 774 776 777
778 779 7eO 781 784 7E6 788 789 822 823 824 825 827 828 830
631 835 f 5 1 853 e54 e58 861 866 869 870 871 872 874 881 884
885 8E7 888 890 e93 E94 920 921 922 924 925 926 927 929 931
S32 S33 s34 935 936 937 938 941 944 989

Area Code 614
221 222 223 224 225 227 228 229 231 235 236 237 238 239 251
252 2!3 25E 261 262 263 265 267 268 272 274 275 276 27a 279
281 291 294 297 299 421 422 424 431 436 438 443 444 445 451
457 45c 460 461 462 463 464 466 469 471 475 476 481 486 488
491 492 497 548 76 4 166 771 821 833 836 837 8146 855 860 861
e63 eE4 866 867 868 E70 871 875 876 877 878 879 881 e82 885
886 e8 e89 890 E91 ES4 895 927 965

Area Code 615
226 227 ;28 236 238 242 244 ;48 251 254 255 256 259 262 265
266 267 269 292 297 298 320 -21 322 327 329 331 332 333 344
352 353 356 360 361 366 367 373 377 383 385 386 396 521 52
5-23 524 !25 544 546 558 573 577 579 584 588 622 624 629 62
637 64 8 656 ;73 fe7 688 689 690 J91 691 194 697 698 737
741 74 714 748 49 751 752 54 755 56 75 58 76 778 780
782 Igg 751793 794 799 821 822 84 85 833 834 e42 843
E47 855 59 860 865 (7 868 870 875 876 87 883 885 E86 88
e92 8S4 E99 922 933 s38 945 947 966 971 974 992
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Area Codl 616
241 242 243 245 246 247 281 323 327 329 342 343 344 345 349
.361 33 -64 372 375 381 382 383 384 385 388 451 452 453 454
455 456 451 458 459 5--0 531 .32 534 538 623 624 626 628 629
E49 657 E64 665 668 669 671 676 677 679 681 685 691 692 694
698 731 146 770 774 I64 791 837 e66 868 874 877 878887 891
895 M6 ES7 899 942 S49 957

Area Code 617
222 223 225 226 227 229 231 232 233 235 236 237 241 2 2 243
244 245 246 247 50 2E1 252 251 254 256 258 259 261 j65 266
267 268 269 271 272 23 274 27 276 277 282 2e4 28 86 287
288 289 ; s 296 298 321 322 323 324 3J5 326 327 328 329 331
.32 3 M 336 337 1-8 339 341 344 351 352 353 354 357 358
"61 364 365 366 367 368 369 370 371 376 379 381 383 387 389
191 392 39.3 395 396 -99 421 422 423 424 426 427 1429 431 434
436 431 438 442 444 445 449 451 452 453 454 458 459 461 463
466 469 470 471 472 475 479 482 483 484 488 489 491 492 49443 5 7 4 5" j C 3 J ; 7 5364 5847 g52 561 66 r6 6

5 41 587 8 N9 592
593 !S4 !S5 596 598 599 620 623 625 628 633 636 637 638 641
642 643 644 646 647 648 649 651 653 654 655 657 658 661 662
663 6E4 665 666 667 669 671 672 673 674 675 676 678 679 681
682 683 664 685 686 667 688 685 692 695 696 698 699 720 721
j22 123 125 726 727 129 731 732 734 735 738 739 740 142 713
749 7!2 753 754 755 156 757 756 761 762 763 767 769 770 773
176 181 782 783 785 7e6 787 788 791 792 793 794 798 799 81
825 828 829 832 E35 639 842 843 845 846 847 848 849 051 82
E53 E55 E56 858 860 661 862 863 864 865 868 869 870 872 875
876 877 679 881 e82 664 885 886 889 890 891 852 893 894 895
699 523 924 925 926 929 931 933 935 936 937 938 942 944 955
956 957 561 963 964 S65 967 969 973 986 987 990 991 992 993
594 9S5 S96 997 998 599

Area Code 618
271 214 237 451 452 7S7

Area Code 619
221 222 223 224 225 226 229 230 231 232 233 234 235 236 237
238 2 c 260 262 263 264 265 266 267 268 270 271 272 273 274
2759 6277 J7 8 279 28 281 282 283 284 286 87 289 J92 J9127593 294 95 296 29 298 299 320 321 323 324 325 28
-40 341 342 343 345 346 347 393 396 397 398 399 420 421 422
423 424 425 426 '427 428 429 430 433 434 435 436 137 438 439
443 442 443 444 445 447 448 449 450 451 432 453 454 455 456
57 458 459 460 461 4E2 463 464 465 466 469 470 471 474 475
477 47S 460 481 483 484 485 486 487 488 439 507 514 56C 561
562 563 5E4l 565 566 568 569 570 571 573 574 575 576 578 579

744 145 146 747 748 149 753 755 756 757 758 789 940 9,1 9&2

Area Code 702
246 293 294 295 321 -22 323 325 331 342 343 345 348 355 356
358 359 361 362 363 367 368 369 381 382 383 334 385 386 387
389 399 451 452 453 4!4 456 457 458 459 475 476 564 565 566
;34 642 643 644 645 646 647 648 649 673 677 731 73i 733 734
35 736 737 739 747 164 785 7E6 787 788 89 793 79 798 825
826 627 629 831 832 833 844 847 849 851 852 853 870 871 873
876 877 678 882 883 664 885 887 926 928 971 972
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z 2a'4 3 773 41 243 i187 250 255 256 273 274 276 278 230 291
28 2E5 -.21 323 325 329 339 342 343 344 345 351 352 354 355
356 360 Z62 366 370 375 378 379 380 384 385 387 389 425 430

4j; 4 17443 448 1350 4851 1355 1371 476 4136 487 521 jj 14 55
5 5g8 !1 533 534 5-6 538 54e 549 5 0 553 556
!61 5E3 565 573 578 591 620 631 642 644 660 661 664 671 683
684 665 690 691 698 714 750 751 756 759 765 768 772 774 780
781 790 620 821 E23 627 830 836 838 841 8145 849 860 e76 8E3
890 892 89 920 S 2 929 S31 936 911 947 954 960 968 971 914
977 57e S79 981 582 c85 986 989 992 998

Area Code 704
331 332 --;3 334 335 t:6 364 365 366 370 371 372 373 374 375
376 377 378 379 392 393 394 398 399 1355 523 525 527 535 536
!37 541 142 545 552 5!3 554 563 567 568 570 588 594 596 597
!98 621 825 827 840 E43 0147 875 882 889 392

Area Code 707
822 425 426 127 129 4:-1 433 437 438 446 447 448 523 525 526
!27 2 !36 539 542 !-44 545 546 552 553 554 557 575 576 578
584 5e5 E42 643 644 646 648 664 745 746 762 763 765 778 792
795 E23 629 833 838 E64 887

Area Code 712
233 239 2!2 255 258 214 276 277 279 322 323 325 328 347 366
7136 777 538 943

Area Code 713
220 221 ;i2 223 224 ;;5 226 227 228 229 230 235 236 237 240
;41 4- 261 266 270 271 277 280 284 85 320 324 328 331 332
-33 -34 ."37 338 339 --41 342 34-- 346 350 351 353 354 356 358
359 30 361 367 370Q 371 373 376 383 388 390 391 392 393 420
2 424 42- 426 142 428 431 432 433 434 36 1437 43 439 440

441 .11 1143 444 445 446 447 38 449 45g 51 2 4 453 454 ; 5
456 45 458 459 460 01 462 4.3 464 46 466 46 468 469 40
4871 472 473 714 475 476 177 479 480 481 482 483 484 4e5 4E6
487 488 489 490 491 4952 493 494 495 496 497 498 499 520 521
22 !23 !-4 525 526 !27 528 529 530 531 537 540 541 546 549550551 -1 2 556 558 561 568 57E 580 583 586 590 591 596 599

620 621 622 6J3 6i 627 626 630 631 633 635 64? 641 643 64
6*45 649 656 2 6.4 6 656 659 660 661 662 663 664 665
E66 667 668 669 670 671 672 673 674 675 676 678 679 680 681
682 M3 e6 688 690 (S1 692 6S4 695 697 699 720 721 723 726

8 9 133 738 739 741 747 748 749 750 751 754 757
776 17 778 7EC 781 782 783 78 785 788 789

79819 7J795 746 799 820 8S 1 8 J7 84J3 8141 8434 8147 850 852
85~ 861 863863 e64 E68 869 e C 8 1 87 878 879 880 88*4 888

e9 eS5 896 920 921 923 924 926 9J8 929 930 9J1 932 934
39941 943 944 946 947 951 952 953 954 9 956 95
560 561 .65 966 972 973 974 975 976 977 978 980 981 984 967
S88 991 S93 995 996 SS7 998 999

Area Code 714
220 1 -3 j41 250 261 321 350 351 34 359 361 369 370 380 3e1
382 :8 e 84 385 391 43--1 432 4141 472 4374 476 4352 4393 4913 1395
496 4S7 458 29 13 Q 505 509 517 51 J ji ;i 9 jJ4J2
526 527 !529 0z 5Q32 53 3 6 194
'141 ;4j '143 4 r.4 5 '186 ;147 5438 ;49 ;5 '5'4
~57 5 559 ~7 979 -E1 86 591 92 9 9 97 8
99 62 E~gr 6 23 62 6250 6141 62 6143 644 6135 616 6149

E33 634 (- 636 611E8 639 625 626 642 628 629 630 631 642
650 651 660 561 662 667 669 6-70 671 673 675 680 681 682 683
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~84 JE5 86 687 688 fES 707 70 710 712 720 730 731 732 738
039 4C 42 750 751 #52 754 756 758 759 760 761 768 770 771
772 173 114 775 776 77 778 779 780 781 783 784 785 786 787
788 79J I52 793 794 795 796 797 798 820 821 822 823 824 825
826 E27 E28 829 E30 8.31 832 833 834 835 836 8 838 9 840
841 842 E46 847 e8 850 851 852 855 856 857 859 861 863 865
870 871 84 875 877 879 880 881 882 883 884 885 886 887 888
889 891 E92 893 894 ES5 896 897 898 899 921 937 946 947 951
952 953 S54 955 956 557 960 S61 962 963 964 966 968 S69 970
S71 972 S13 974 975 977 978 979 980 981 982 983 984 985 986
987 988 s89 990 991 S2 993 994 995 996 997 998 999

area Code 716
222 223 225 227 232 235 236 238 244 247 248 254 258 262 263
265 266 ;71 275 278 ;82 283 286 288 293 297 323 325 328 334
337 338 3-42 352 359 377 381 385 392 395 398 422 423, 424 425
426 427 i28 433 434 4;6 439 442 454 457 458 461 46i 467 473
475 477 482 494 496 533 537 538 542 544 546 549 582 586 5e8
592 594 621 624 625 626 627 631 632 633 634 635 636 637 6144
647 48 E49 652 654 655 656 662 663 668 671 674 675 681 683
684 685 686 687 688 6ES 690 691 692 693 694 695 696 722 724
126 731 141 745 751 754 759 773 791 821 822 823 824 825 826
827 828 831 832 E33 84 835 836 837 838 839 842 843 845 846
847 849 852 853 854 855 856 862 865 872 873 874 875 876 877
878 879 881 882 883 884 885 886 887 889 890 891 892 893 894
895 E5 ES7 898 921 924 937 941 947 955 964 974 976 987 992

area Code 717
225 212 233 234 236 238 244 246 252 255 266 283 284 285 287
288 291 292 295 299 233 342 343 344 346 347 348 354 378 383
92 193 394 397 457 44 469 472 474 489 533 534 545 558 560
561 562 -56 564 566 569 586 587 599 626 627 639 652 653 654
655 656 65 663 664 665 675 678 687 689 691 693 696 697 698

72 135 736 737 741 755 757 761 763 764 766 767 768 771 7714
749 780 782 783 786 787 790 792 822 823 824 825 826 829 842
6 43 845 46 848 854 868 872 876 896 898 921 938 939 944 945
48 957 c61 969 975 5E6

area Code 801
224 22 226 227 237 250 254 255 261 262 263 264 265 266 268
272 2"7 278 292 295 258 299 321 322 328 350 355 359 -63 364
366 373 374 375 377 378 379 392 393 394 399 423 451 465 466
467 479 '482 483 484 4385 486 487 1489 521 522 524 526 530 531
c32 533 !34 535 536 537 538 539 544 546 551 561 562 566 569
571 572 581 582 583 5E14 585 588 621 625 626 627 731 754 756
768 773 776 777 782 785 798 825 942 943 964 965 966 967 968
969 972 973 974 975

area Code 803
232 233 235 239 242 2U3 244 246 252 254 256 268 269 271 277
281 282 288 292 294 2S5 297 2S6 299 345 353 355 356 359 433
439 431 413 472 474 476 5525;53 554 556 559 571 572 '73 574
576 577 578 579 582 5E3 5855 92 596 22 23 24 31 732
733 735 736 738 74 743 744 7145 747 7148 751 754 7 5 758 762
763 764 165 766 76 68 771 772 776 777 779 781 7 783 786
787 788 711 792 794 795 796 797 798 799 831 834 836 845 855
859 862 871 83 875 879 881 883 884 886 889 895 945 96
967

Irea Code 804
222 22! 226 230 231 232 233 237 244 245 247 254 257 261 262
;64 66 j61 270 271 ;i 274 "/ , 276 J81 182 284 28q 286 2g
89 9 296 320 z; 323 29 43 4 44 4 346
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355 35e 359 363 379 380 393 396 397 398 399 420 421 422 423
424 4125 126 427 428 113 440 441 444 445 446 455 460 461 463
464 465 4664 67 168 4gO 481 48 483 484 485 486 487 488 4e9
490 494 4S5 496 497 499 533 54.3 545 547 583 587 588 592 595
596 '19 E2 623 6214 15 6J7 y 3 629 '43 144 '48 449 66 667
686 121 72 723 727 ~8 7 0 7 779 40 141 143 1414 745 7146
147 74E 7149 752 7614 771 772 775 780 781 782 784 786 788 790
794 755 796 798 823 e25 826 E27 838 840 850 851 853 E55 857
E;S 8 5 E67 868 872 E7(4 877 878 887 888 898 924 954 971 973

Area Code e05
213 322 "-23 324 325 326 327 329 366 373 388 392 393 395 357
398 399 182 483 484 115 486 4e7 488 492 1493 494 495 496 497
198 499 !22 523 25 526 527 529 581 583 584 '589 629 642 613
644 647 648 649 652 (!3 654 656 658 659 831 832 833 834 83.
e42 E45 E54 858 e61 E71 872 933 982 983 984 985 986 987

Area Code 806
320 335 --c2 353 -55 '8 359 372 373 374 376 378 381 383 622
655 656 711 742 7143 i4 745 746 747 762 763 765 792 793 794
795 796 757 799 828 e29 832 842 863 866 873 885 892

Area Code 808
2 237 239 247 254 257 259 261 262 263 293 37 377 395 396

42- 433 438 449 4155 456 471 474 477 486 48 488 499 521
'23 24 25 526 527 528 531 533 536 537 538 543 544 545 546
4 48 555 621 622 623 624 625 637 638 653 655 668 671 672
676 677 681 682 684 6F7 689 695 696 732 734 735 737 833 834
836 839 E11 842 8e45 E47 848 922 923 926 941 942 943 944 945
546 547 48 949 955 5e8

Area Code 812
246 2!6 262 283 284 288 332 333 334 335 336 337 339 422 423
424 1425 426 428 429 451 464 473 474 476 477 479 556 637 775
776 E24 825 837 838 853 858 867 872 876 892 897 923 925 944
145 548 549 963 983 585 988

Area Code e13
221 223 224 225 226 ;27 228 229 231 232 234 236 237 238 239
241 2412 247 248 251 2!3 254 256 257 258 259 272 273 621 622
623 626 634 645 650 (59 677 681 684 685 689 830 831 832 833
834 835 (37 839 840 855 870 871 872 873 875 876 877 879 863
884 885 e86 887 920 S.-2 933 935 949 961 962 963 969 971 972
S73 74 S77 985 986 Se8 989 990 996

Area Code 8114
451 452 453 454 455 1156 459 474 476 6814 695 696 725 732 734
39 742 774 796 825 833 838 864 866 868 871 875 886 E98 899

942 94 C.4 4 946 949

Area Code 815
226 229 234 282 332 335 3144 385 389 397 398 399 436 439 455
4 9 49 418 485 489 !14 547 623 624 629 633 645 654 722 723
725 726 727 729 740 41 744 765 773 774 834 838 874 877 885
886 962 56 3 964 965 S66 968 987

Area Code 816
jil jj4 ;je 39 41 I 34 J3 23 J38 J41 J4 34 4 ~ -

4 A 7 1 4446 2 983 223 334 -8
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A 3 31 363 4 8 4 3 4 6 5 531 4 3
464 468 1 74 343 53 5 4 525 2

61 F6 578 587 667 685 688 734 737 741 753 756 757 761 763
65 781 92 795 796 833 836 842 844 861 881 891 921 923 924
926 S31 €32 941 942 66 968 995 997

Area Code 817
232 236 237 244 246 249 261 265 267 268 273 274 275 277 280
281 2E82 283 284 292 293 294 295 297 322 325 328 332 334 335
336 338 .246 355 356 379 382 383 387 390 429 430 431 439 441
443 4144 447 448 451 452 456 457 460 461 465 467 469 473 477
478 481 43 485 488 089 491 49: 496 498 499 523 524 525 528
9 ;J1 !34 535 536 538 540 541 544 551 560 565 566 569 571

577 586 588 !E9 592 5S4 595 599 624 625 626 633 640
649 6!4 656 662 666 679 682 691 692 696 723 731 732 '735 7377/38 1!.2 1!.3 754 755 156 7/57 761 763 766 767 771 772 773 774

776 777 778 780 787 788 792 794 795 799 822 826 829 831 834
836 838 840 844 M4 851 853 E55 857 859 860 863 870 875 876
E77 eel 521 923 924 926 927 930 938 939 982 983 984 985 986

Area Code 818 ****Entire Area Code Is Served****

Area Code 901
272 274 276 278 320 2'23 324 327 332 345 346 348 353 357 358
362 263 265 369 72 -77 382 386 388 396 398 452 454 458 521
c22 '23 E24 525 !26 E27 528 529 535 577 578 682 683 685 721
722 125 126 28 729 143 744 745 754 755 756 761 762 765 766
*767 774 '775 785 789 794 795 797 829 853 867 872 873 e76 922
9142 546 547 948

Area Code 904
241 ;4f 245 251 262 264 266 26f~ 269 272 282 285 289 350 353
354 3-55 25r6 358 '5 284 387 38 389 390 393 396 398 399 432
433 434 436 438 '52 453 455 456 474 476 477 478 492 632 633
634 E36 641 642 646 121 723 724 725 731 733 737 739 743 744
'51 757 IE4 765 166 768 771 772 777 778 781 783 786 191 7S8
932 944 i.68 994

Area Code 912
431 432 435 436 439 474 477 734 7L41 742 743 7144 745 746 759
776 781 784 787 788 S2 883 888 922 923 926 929 932 535 953
S56 9e6

Area Code 913
232 233 234 235 236 262 266 267 268 272 273 281 286 287 288
289 295 296 299 321 334 341 342 354 357 362 365 371 2375 379
381 383 384 422 432 141 478 492 541 564 573 574 576 582 588
596 621 f31 642 648 649 661 663 671 676 677 681 685 721 72
724 761 #64 775 782 788 791 829 831 862 887 888 894 897 967

Area Code 914
235 237 j'1 253 273 478 279 285 321 328 332 J35 337 345 347
354 -62- 5 381 390 -91 423 428 472 476 478 76 591 92 621

632 63 636 642 664 667 668 681 682 683 684 686 693 694 696
69 658 699 723 725 7-18 7147 761 764 765 7 776 779 789 793
833 834 835 890 899 S34 937 939 946 948 949 961 963 964 965
967 568 569 976 997
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area Co 915332 43 . 335 337 f.62 366 361 368 381 385 465 468 L,69 529

'3j 533 537 541 542 543 544 545 546 548 561 56 563 564 565
6 56e !69 581 584 S1 592 593 594 598 653 655 65 658 672

673 615 E76 677 682 683 684 685 686 687 688 689 691 E92 694
695 696 6S7 698 699 "47 751 755 757 772 775 778 779 821 833
e51 8!2 E55 858 859 E60 877 886 942 944 949

Area Code 916
-22 323 24 325 328 -':29 331 ^32 334 338 344 351 355 361 362
il 316 3 371 37 38 a 8 388 391 39J 393 39C 4i1

4 24 428 4 81 43 3 444 445 44 447 446 449
451 4r2 4!3 454 455 456 457 481 482 483 484 485 486 487 4E8
489 E 15 636 638 641 f4%2 648 665 682 685 687 689 722 723 725
726 "28 7231 736 739 766 771 781 782 783 786 791 797 920 921
922 924 25 927 929 9-.3 944 961 962 965 966 967 969 971 972
S73 S85 588 989 991

Area Code 918
224 227 234 241 245 ;!0 251 252 254 258 266 272 288 299 366
369 425 42e 437 438 445 446 451 455 460 477 481 492 493 494
495 496 560 561 581 5E2 583 5E4 585 586 587 588 592 599 622
E27 628 660 663 664 665 742 743 744 745 747 749 831 E32 834
835 e16 e38

Area Code 919
248 266 269 271 272 273 274 275 279 282 286 288 292 294 299
-62 365 270 373 375 217 378 379 383 429 431 434 "54 467 469
'71 472 075 476 477 489 493 528 541 543 544 549 552 553 556
575 5S5 5S6 598 621 622 639 643 656 668 674 680 681 682 683
684 6E5 188 697 698 721 722 723 724 725 727 730 733 737 744
748 750 55 760 761 164 765 766 767 768 769 770 772 7 3 777
779 781 782 784 785 787 788 321 828 829 832 833 834 E36 839
847 848 651 852 854 55 859 860 869 872 876 878 882 883 8E4
e85 866 E87 888 889 e90 922 924 945 969 983 993 994 596 9S8
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TST, RCI, AND GTE SPRINT TARIFF RATES

lariff rates for AT&T MTS (current and prcposed), MCI

Execunet, and GTE Sprint's SPRINT appear first in this

appendix followed by the tariff rates for AT&T WATS (current
and prog¢sed), MCI UATS, and Direct Sprint. Methcds of
applying the tariffs are described below.

AT&T HTS, MCI Execunet, and SPRINT

AT&I STE and SPRItT charges ars based on a rate fc: the
first minute plus a rate for additional minutes in each rate
pericd, bhile MCI Execur .t has a single rate for all minutes

in a rate period. All of these services round up the dura-
tion ¢f the call to the next higher minute--they bill in cne
minute increments. AT&T MTS costs ara calculated at the day
rate, regardless of rate period, then discounted according
to the rate period in which the call was made. (The
disccrnts are 40 percent for the Evening rate period and 60

percent fcr the Night and Weekend rate period. A 55 percent
discount is applied tc calls tc Alaska and Hawaii during the
Night and weekend rate period under the current tariff.)
SPRINT service is discounted based upon total dollar amount
cf the bill. (See the SPRINT rate table below.) MCI

Ixecunet has separate rates fcr calls to network and ncn-
vetwcrk cities. Tenths of a cent are truncated from the
costs calculated for each AT&T MTS call and are rcur.ded for
each MCI Ixecunet and SPRINT call.

ITS? 1115, Mfl VATS, and Direct Sprint

AM 111S measures the luration of a call in one second

increments, MCI VIIS uses thirty second incremerts, and
Direct S;:int uses six second increments. All three of
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these services have a one inute minimum average t-me

requirement. Also, all three have the sane points at whch

the rates taper; 15, 40, and 80 hours (or equivalent

minutes) . Costs are calculated based on average use per

line per rate period. In cther words, the tctal usage in

each rate period for all lines (VATS lines or DALs) is

divided ty the number of lines to obtain an average use per

line per rate period. (ATST WITS rounds this average to the
neajst tenth of an 1.cur.) MCI WATS and Dir-ct Spritt also

calculate the average for calls to network and non-netwcrk

cities. (See rate tables belcw.) The average use per line
per rate period and the per line monthly recurring charges

are used to calculate the cost per line. The cost per line
is multiplied by the total number of lines to obtain the

total cost. An example follows:
Ivo AT6I VATS lines (Service Area 6) are used as fcllcws

during a one month period:

Rate Period Hours

Business fay 100
Evening 40.45
Night and Weekend 10

The average use per line per rate period is:

Rate Period Hours

Business Eay 100 / 2 = 50
Evening 40.45 / 2 = 20.225

(rounded to the nearest
tenth of an hour = 20.2)

Night and Weekend 10 / 2 = 5

The cost per line per rate period (assuming rate step 20

for Service Area 6 calling from California for ATST WATS
(current rates)) is:

Business Day Rate Period (50 hcurs total per line average)

15 hours X $25.E2 = $387.30
25 hours X $22.98 = $574.50
10 hours K $21.03 = $210.30

Total $1172.10
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Evening Sate Period 120.2 hcurs total per line average)

15 hcurs X $16.78 = $251.70
5.2 hours X $14.94 = $ 77.69

Total $329.39

Night and Weekend Fate Period (5 hours total per line
average)

5 hcurs X 9.04 = $ 45.20

Total ccst per line:

Business Day Bate Period $1172.1C
Evening Rate Period $ 329.39
Night and Weekend Rate Period $ 45.20
Per line Montbly Recurring Charges $ 31.65

7otal Cost per line $1578.34

Total cost:

$1578.34 per line X 2 lines = $3156.68

7he process is the same fcr MCI WATS and Direct Sprinz

except tte average use per line per rate period is not

rounded.
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Ak EWDIZX 1F

EMLANG B TABLES

Erlangs Grade Of NC. of Erlangs Grads of No. of
S ervice 7:unks servi.ce Trunks

------------------------ -------
0.2C 0.167 1 2.00 0.400 2
0. 20 0.016 2 2.00 0.211 3
0.2C 0.001 3 2.00 0.095

2.00 0.037 5
4C C.286 1 2.00 0.012 6

:40 0.054 2 2.00 0.003 7
0.40 0.007 3

0.60 0.375 1 2.20 0.431 2
0.68 0.101 2 2.20 0.240 3
0.6 C.020 3 2.20 0.117 4
0.6C 0.003 4 2.20 0.049 5

2.20 0.018 6
O. C 0.4414 1 2.20 0.005 7
0.80 0.151 2 2.23 0.002 8
0.d0 0.039 3
0.80 0.008 4 2.40 0.459 2
0.80 0.001 5 2.40 0.268 3

2.40 0.139 4
1.CC C.500 1 2. 0 0. 062 5
1.00 C.200 2 2.43 0.024 6
1.C0 0.063 3 2.43 0.308 7
1.00 0.015 4 2.40 0.002 81.00 0.003 5

2.60 0.484 2
1.2C 0.545 1 2.60 0.296 3
1.20 0.247 2 2.60 0.161 u
1.2C C.090 3 2.60 0.077 5
1.20 0.026 4 2.60 0.032 6
1.2C 0.006 5 2.63 0.012 7
1.20 0.001 6 2.60 0.004 8

2.60 0.001 9
1.40 0.583 1
1.4C C.290 2
1.4C 0.119 3 2.80 0.508 2
1.40 0.040 4 2.80 0.322 3
1.40 0.011 5 2.80 0.184 14
1.4C 0.003 6 2.80 0.093 5

2.80 0.042 6
1.6C C.330 2 2.80 0.016 7
1.60 0.150 3 2.80 0.006 8
1.6C 0.356 4 2.80 0.002 9
1.60 0.018 5
1.60 0.005 6
1.60 0.001 7 3.00 0.529 2

3.00 0.346 3
1.80 0.367 2 3.00 0.206
1.80 .180 3 3.00 0.110 5
1.80 0.075 4 3.00 0.052 6
1.80 0.026 5 3.00 0.022 7
1.80 0.008 6 3.00 0.008 8
1.80 0.002 7 3.00 0.003 9
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Erlargs Grade of Nc. of Erlangs Grade of No. of
Service Trunks Service Trunks

3.2C 0.549 2 5.00 0.530 3
3.20 0.369 3 5.00 0.398 4
3.20 0.228 4 5.00 0.285 5
3.20 0.127 5 5.00 0.192 6
3.2C 0.064 6 5.00 0.121 7
3.20 0.028 7 5.00 0.070 8
3.20 0.011 8 5.00 0.037 9
3.20 0.004 9 5.00 0.018 10
3.20 0.001 10 5.00 0.008 11

5.00 0.003 12
5.00 0.001 13

3.40 0.568 2
3.40 0.392 3 5.50 0.562 3
3.40 0.250 4 5.50 0.436 4
3.40 0.145 5 5.50 0.324 5
3.40 0.076 6 5.50 0.229 6
3. 4C 0.036 7 5.50 0. 153 7
3.4 0 0.015 8 5.50 0.095 8
3.4 0.006 9 5.50 0.055 9
3.40 0.002 10 5.50 0.029 10

5.50 0.014 11
5.50 0.007 12

3.6C 0.585 2 5.50 0.003 13
3.6C 0.412 3 5.50 0.001 14
3.6C 0.271 4
3.6C 0.163 5 6.00 0.590 3
3.60 0.089 6 6.00 0.470 Ll
3.60 0.044 7 6.00 0. 360 5
3.60 0.019 8 6.00 0.265 6
3.60 0.008 9 6.00 0.185 7
3.6C 0.003 10 6.00 0. 122 8

6.00 0.075 9
6.00 0.043 10

3.80 0.432 3 6.00 0.023 11
3.8C 0.291 4 6.00 0.011 12
3.8C 0.181 5 6.00 0.005 13
3.80 0.103 6 6.00 0.002 14
3.8C 0.053 7
3 . EC 0.025 8 6.50 0.500 4
3.80 0.010 9 6.50 0.394 5
3.8C C.004 10 6.50 0.299 6
3.80 0.001 11 6.50 0.217 7

6.50 0.150 8
4.00 0.451 3 6.50 0.098 9
4.OC 0.311 4 6.50 0.060 10
4.00 0.199 5 6.50 0.034 11
4.00 0.117 6 6.50 0.018 12
4.00 0.063 7 6.30 0.009 13
4 0.030 8 6.50 0.004 1400 0.013 9 6.50 0.002 15
4 .CC 0.005 10
14.0C 0.002 11 7.00 0.527 4

7.00 0.425 5
7.00 0.331 6

4.5C 0.493 3 7.00 0.249 7
4.50 0.357 4 7.00 0.179 8
4.50 0.243 5 7.00 0.122 9
4.50 0.154 6 7.00 0.079 10
4.5C 0.090 7 7.00 0.048 11
4.50 0.048 8 7.00 0.027 12
4.5C 0.024 9 7.00 0.014 13
4i. 50 0.010 10 7.00 0.007 lu
4.50 0.004 11 7.00 0.003 15
4.50 0.002 12 7.00 0.001 16
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Erlangs Gradl of 5c. of Erlangs Grade of No. of
S erv ic 6 runks Servlc 9 Trunks

8.00 0.575 4 11.00 0.008 19
8.CC 0.479 5 11.00 0.005 20
8. OC 0.390 6 11.00 0.002 21
8. CC 0.308 7 11.00 0.001 22
8.00 0.236 8
8. CC 0.173 9 12.00 0.556 6
8.0C 0.122 10 12.00 0.488 7
8.00 0.081 11 12.00 0.423 8
8.00 0.051 12 12.00 0.360 9
8.CC 0.031 13 12.00 0.302 10
8.00 0.017 14 12.00 0.248 11
8. OC 0.009 15 12.00 0.199 12
8.00 0.005 16 12.00 0.155 13
8.0c 0.002 17 12.00 0.117 14

12.00 0.086 15
12.00 0.060 16

9.00 0.525 5 12.00 0.0Os1 17
9.CC 0.441 6 12.00 0.027 18
9.00 0.362 7 12.00 0.016 19
9.0c 0.289 8 12.00 0.010 20
9.00 0.224 9 12.00 0.006 21
9.0C 0.168 10 12.00 0.003 22
9.OC 0.121 11 12.00 0.002 23
9.CC 0.083 12
9.00 0.054 13 13.00 0.585 6
9.0c 0.034 14 13.00 0.521 7
9.00 0.020 15 13.00 0.458 8
9.0c 0.011 16 13.00 0.398 q
9.00 0.006 17 13.00 0.341 10
9. CC 0.003 18 13.00 0.287 11
9.00 0.001 19 13.00 0.237 12

13.00 0.192 13
13.00 0.151 14

10.08 0.564 5 13.00 0.116 15
10.00 0.485 6 13.00 0.086 16
10.00 0.409 7 13.00 0.062 17
10.00 0.338 8 13.00 0.043 18
10.C 0.273 9 13.00 0.028 19
10.00 0.215 10 13.00 0.018 20
10.0c 0.163 11 13.00 0.011 21
10.OC 0.120 12 13.00 0.007 22
10.00 0.084 13 13.00 0.004 23
10.00 0.057 14 13.00 0.002 24
10.0C 0.036 15 13.00 0.001 25
10.00 0.022 16
10.00 0.013 17 14.00 0.550 7
10.00 0.007 18 14.00 0.490 8
10.0c 0.004 19 14.00 0.433 9
10.OC 0.002 20 14.00 0.377 10

14.00 0.324 11
14.00 0.275 12

11.0C 0.597 5 14.00 0.228 13
11.00 0.523 6 14.00 0.186 14
11 08 C.451 7 14.00 0.148 15
11:0 0.383 8 14.00 0.115 16
11.0C 0.319 9 14.00 0.086 17
11.00 C.260 10 14.00 0.063 18
11.0c 0.206 11 14.00 0.044 19
11.00 0.159 12 14.00 0.030 20
11.00 0.119 13 14.00 0.020 21
11.00 0.085 14 14.00 0.012 22
11.00 0.059 15 14.00 0.007 23
11.00 0.039 16 14.00 0.004 24
11.0c 0.025 17 14.00 0.002 25
11.00 0.015 18 14.00 0.01 26
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frlangs Grad@ cf lc. of Erlangs Grade of No. of
SirvicE Trunks Service Trurks

15.00 0.576 7 17.00 0.034 23
15.CC 0.519 8 17.00 0 024 24
15.00 0.464 9 17.O0 0.016 25
15.CC C.4 10 10 17.00 0.010 26
15.00 0.359 11 17.00 0.006 27
15.CC C.310 12 17.00 0.004 28
15.CC 0.263 13 17.00 0.002 29
15.CC C.220 14 17.00 0.001 30
15.00 C.180 15
15.CC 0.145 16
15.00 0.113 17 18.00 0.590 8
15.CC 0.386 18 18.00 0.541 9
15.00 0.064 19 18.00 0.493 10
15.CC 0.046 20 18.00 0.447 11
15.00 0.032 ;1 18.00 0.401 12
15.CC C.021 22 18.00 0.357 13
15.00 0.014 23 18.00 0.315 14
15.CC 0.008 24 18.00 0.274 15
15.00 0.005 25 18.00 0.236 16
15.OC 0.003 26 18.00 0.200 17
15.00 C.002 27 18.00 0.166 18

18.00 0. 136 19
16.00 0.599 7 18.00 0.109 20
16.00 C.545 8 18.00 0.086 21
16.00 C.492 9 18.00 0.065 22
16.OC 0.441 10 18.00 0.049 23
16.00 0.391 11 18.00 0.035 24
16.00 0.342 12 18.00 0.025 25
16.00 0.296 13 18.00 0.017 26
16.OC 0.253 14 18.00 0.011 27
16.00 0.213 15 18.00 0.007 28
16. OC 0.175 16 18.00 0.004 29
16.00 0.142 17 18.00 0.303 30
16.CC C.112 18 18.00 0.002 31
16.00 0.086 19
16.0C 0.064 20
16.00 0.047 21 19.00 0.563 9
16.CO C.033 22 19.00 0.517 10
16.00 C.022 2-. 19.00 0.472 11
16.OC 0.015 24 19.00 0.427 12
16.00 0.009 ;5 19.00 0. 385 13
16.0 C.006 26 19.00 0.343 114
16.0 0.003 ;7 19.00 0.303 15
16.OC 0.002 28 19.00 0.264 16
16.00 0.001 ;9 19.00 0.228 17

19.00 0. 194 18
17.00 0.569 8 19.00 0.163 19
17.CC C.518 9 19.00 0.134 20
17.00 0.468 10 19.00 0.108 21
17.OC C.420 11 19.00 0.085 22
17.O0 0.373 12 19.00 0.066 23
17.00 C.328 13 19.00 0.050 24
17.00 0.285 14 19.00 0.036 25
17.00 0.244 15 19.00 0.026 26
17.00 0.206 16 19.00 0.018 27
17.OC C.171 17 19.00 0.012 2817.00 0.139 18 19.00 0.008 29
17.OC C.110 19 19.00 0.005 30
17.00 0.086 ;0 19.00 0.003 31
17.0c 0.065 21 19.00 0.002 32
17.00 0.348 22 19.00 0.001 33
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Erlangs Grad - of NC. of
Servics lrunks

20.8C 0.582 9
20. 0.538 10
20.CC 0.494 11
20.00 0.452 12
20.00 0.410 13
20.00 0.369 14
20.00 0.330 15
20.00 0.292 16

20 .221 18
20.OC 0.189 19
20.00 0.159 20
20.00 0.131 21
20.00 0.107 22
20.00 0.085 23
20. OC 0.066 24
20.00 0.050 25
20.00 0.037 26
20.CC 0.027 27
20.00 0.019 28
20.00 0.313 29
20.00 0.008 -0
20.00 0.005 31
20.00 0.003 z2
20.OC 0.002 33
20. OC 0.001 3-4

153



COBPUTER VROGRAM LISTING

SJOB ID NOIIST NAPS [=80

C
C THIS PROGRAM WAS CREATED BY SCOTT L. KLINGLEB CAETAIN USAF IN
C HAECH 1984. IT %AS WRITTEN FOR INTERACTIVE C6PUTING 6 SING THE
C WATFIV FACILITIES OF THE IBM 3033 AT THE NAVAL POSTGRADUATE
C SCHOOL. ADDITICNAL INFORMATION ABOUT THIS PROGRAM CAN BE
C CETAINED IN KLINGLER SCOTT L., SPECIALIZED CCMMON CARRIERS:
C ICNG DISTANCE AITERNITIVES FOR MILITARY INSTALLATIONS MASTER'S
C TEISIS, NAVAL PCSTGRADUATE SCHOOL, MONTEREY, CA, MAECh 1984.
C

C
C THIS PROGRAM PErFORMS THE FOLLOWING FUNCTIONS:
C
C 1. PUTS AREA CODES AND PREFIXES OF SPECIALIZED CCKMON
C CARRIER (SCC) NETWORKS FROM FILES INTO AN ARRAY NUN
C
C 2. COMPARES CALLED NUMBER (AREA CODE AND PREFIX) TO SCC
C NETWORKS. (NOTE" IF AREA CODE IS NOT OE OF THOSE LISTED
C IN DO 10 (ALL AREA CODES IN UNITED STATES) DATA FOR THE
C CALLED NUBER WILL BE REJECTED.)
C
C 3. CALCULATES DISTANCE (RANGE OF DISTANCES) TC CALLED CITY FFON
C THE DURATICN RATE PERIOD AND ORIGINAL COST OF THE CALL.
C (NOTE: If DISTANCE WILL NOT CALCULATE (DUE TO INCORRECT
C DATA MULTIPLE RATE PERIOD, DISTANCES FURTHER THAI LONGEST
C RANGE OF DISTANCES ALLOWED IN PROGRAM, FTC.) CALL DATA WILL
C BE REJECTED.)
C
C 4. CALCULATES CHARGES FOR MTS-TYPE CALLS (DIAL ACCESS SERVICE
C - ATST MTS, MCI EXECUNET AND SPRINT) EASED ON DURATION OF
C CALL RATE PERIOD AND MILEAGE AND TOTALS MINUTES OF CALLS
C IN EICH RATE PERI 6 D TO NETWORK AND NON-NETWCRK CITIES.
C
C 5. CALCULATES CHARGES FOR VATS-TYPE CALLS (DEDICATED ACCESS
C SERVICE - ATST WATC MCI WATS (NETWORK SERVICE WITH UNIVERSAL
C TERMINATICN), AND bIRECT SPRINT) BASED ON THE AVERAGE TIME
C PER ACCESS LINE PER RATE PERIOD.
C

C
C ASSUMPTIONS AND LIMITATIONS
C
C T THIS PROGRAM CAN BE USED ONLY FOR CALCULATING CCSIS OF CALLS (VIA
C AT7 HIS AND WAIC MCI EXECUNET AND MCI WATS AND SPRINT AND DIRECT
C SERINT WITH UNIVERSAL CALLING) ORIGINATED WITHIN THE CONTINENTAL
C UNITED STATES (CCNUS) AND COMPLETED TO CONUS HAWAII AND ALASKA.
C IT .LSO ASSUMES THAT THE USER KNOWS IF THE LOCATICN 6EING EVALUATED
C IS IN AN AREA WHICH PERMITS ORIGINATING CALLS VIA THESE SERVICES.
C
C $ TELEPHONE BILL DATA ERCM A ONE MONTH PERIOD IS USED FOR THE
C INPUT DATA. (TEE USER SHOULD CONSIDER USING AN AVERAGE MONTH'S
C BILL AND A PEAK ECNTH'S EILL TO EVALUATE THE COSTS AND NUMBER OF
C VATS AND DEDICATED ACCESS LINES (DALS) FOR AVERAGE AND PEAK MONTHS
C OF TELEPHONE USAGE IN CRDER TO DETERMINE IF THERE IS A SIGNIFICANT
C EIPIERENCE.)
C
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C T TENTHS OF A CENT ARE TRUNCATED FROM THE COSTS CALCULATED FOR EACH
C AT&T MTS CALL ANU ROUNDED FOR EACH MCI EXECUNET ANE SPRINT CALL.
C
C * SINCE CALLS TO HAWAII MADE VIA AT&T MIS ARE EILIED BY BAND AND
C NOT 21 MILEAGE THE PRCGFAM CONVERTS BANDS TO MILEAGE RANGES FOR
C USE IN CALCULAIHNG THE COSTS VIA THE OTHER CARRIERS. THE CORRECT-
C NESS OF THESE CCNVERSICNS HAS NOT BEEN DETERMINED EXCEPT FOR THE
C WEST COAST.
C
C * COSTS FOR CALLS MADE VIA DIAL ACCESS SERVICES (MCI EXECUNET AND
C SPRINT) IN THE 56-70 AND 71-124 MILE DISTANCE RANG ES ARE CALCULATED
C USING TEE RATES FOR THE 71-124 MILE RANGE SINCE ATST MTS HAS ONLY A
C 56-124 MILE RANGE (AND THE DISTANCE (RANGE OF DISTANCES) TO THE
C CALIED NUMBER IS CALCULATED FROM THE DURATION, RATE PERIOD, AND COST
C CE THE ORIGINAL AT&T HTS CALL.)
C
C * COSTS FOR CALLS MADE VIA MCI EXECUNET OVER 3000 MILES ARE
C CALCULATED USING THE RATES FOR THE 1911-3000 MILE RANGE SINCE
C TEEEE IS NO RATE SHOWN IN THE TARIFF FOR DISTANCES GREATER THAN
C 3000 MILES.
C
C * COSTS FOR CAILS MADE VIA SPRINT ARE CALCULATED USING THE RATES
C WHICH ARE DISCOUNTED FOR OVER $200 USAGE PER MONTH.
C
C * THE PROGBAM CALCULATES THE COSTS OF ACCESSING THE DIAL ACCESS
C SERVICES, IF ANY, USING FIFST MINUTE AND ADDITIONAL MINUTE RATES,
C TEE RATE PERIODS IN THE TABLE IN SUBROUTINE QUERY, AND ONLY THE
C DURATION OF THE COMPLETED LONG DISTANCE CALL.
C
C S SINCE ORIGINA1 C. LL CATA IS IN ONE MINUTE INCREMENTS VATS AND
C EEEICATED ACCESS SERVICE COST CALCULATIONS DO NCT CONSI6ER THE
C LESS THAN ONE MINUTE INCREMENTS USED BY THESE CARRIERS OR THE ONE
C MINUTE MINIMUM AVERAGE TIME REQUIREMENT OF THESE CARRIERS.
C
C V RATS AND DEDICATED ACCESS SERVICE COST CALCULATIONS INCLUDE THE
C RCNIHI! RECURRING CHARGES PER ACCESS LINE BUT NCT CRDER OR INSTALLA-
C 1IC1 CHARGES. TEE MONTHLY RECURRING CHARGES USED IN THE PROGRAM
C IRE TEE BASIC CHARGES WHICH ASSUME THAT THE INSTALIATION IS CLOSE
C ENCUGH TO THE ClRRIER'S PCINT OF TERMINATION SO AS TO AVOID
C ADDITIONAL MILEAGE CHARGES.
C
C * COSTS FOR AT&T MATS (CURRENT TARIFF) ARE CALCULATED USING SERVICE
C AREA 6 RATES. TEE RATES USED FOR CALCULArING COSTS OF AT&T VATS
C (FRCPOSED TARIFF) ARE FOR SERVICE AREAS 5 AND 6 (WHICH HAVE THE SAME
C AlES).
C
C T THE PROGEAM ACES NOT RCUND THE TOTAL HOURS OF CALLS IN EACH RATE
C PERIOD TO THE NEAREST TENTH OF AN HOUR FOR ATST MATS COST
C CALCULATIONS.
C
C * COSTS ARE CALCULATED FCR DEDICATED ACCESS SERVICES WITH
C "UNIVERSAL TERMINATION" (MCI VATS AND DIRECT SPRINT WITH UNIVERSAL
C CALLING), AND NCT FOR NET WORK-ONLY TERMINATION SERVICE.
C

C
C THE FCLLOWING EIEC FILE WAS USED TO EXECUTE THE FROGRAM
C
C
C &TRACE CFF
C FIIEDEF 8 DISK MCI DATA A (RECF5 F LRECL 80 BLKSIZE 80
C JILErEf 9 DISK SERINT DATA A (RECF5 F LRECL 80 BLSIZE 80
C FILEDEF 10 DISK TCIL DATA A (REC15 F LRECL 80 BLKSIZE 80
C JILErEF 11 DISK CATAOUT DATA A (RECF3 F LRECL 80 BLKSIZE 80
C FILEDEF 12 DISK REJECT DATA A (RECEM F LRECL 80 BLKSIZ2 80
C FILEEE 13 TERM (FECFM F LRECL 80 BLKSIZE 80
C EZEC VA3FI SCCPSCJ 81
C CIBSCRU
C 811EE DO TOU WANT TO BRCS! THE OUTPUT DATA FILE? (Y OR N)
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C -DETUEN SREAr ARC-S
C Ell 81 EQ Y 8GOTO -TESANS
C SiF 61 EQ N SGOTC -NOANS
C CLBSCBN
C 671PE 81 IS NOT I VALID RESPONSE (MUST BE Y OR N)
C SGOTO -FETURN
C -IESANS
C EFONSE EATAOUT DATA
C EXIT
C -NOANS
C $TIPE THE OUTPUT IS WRITTEN TO THE FILE IDATAOUT DATA.'
C STYP! REJECTED DATA (IF ANY) IS WRITTEN TO 'REJECT DATA.'
C I lIT
C
C

C
C PILE DEFINITIONS
C
C
C FILE 8 MCI DATA
C
C <CCLUMN 1>C I---c
C
cC TOE OF FILE
C 201
C 221 22i 224 225 22E 227 228 229 231 232 233 235 23e 229 241 242 243 245
C 246 24# 248 249 251 254 256 257 261 262 263 26, 266 267 268 271 272 273
C <HOBE £ATA HERE>
C 202 1
C ENE OF PILE
C
C
C
C
C FILE 9 SPRINT EATA
C
C <OF THE SANE TIYF DATA AS FILE 8>
C
C
C
C
C 1IE 10 TOLL DATA
C
C (TCLL CALLS LISTED IN ANY ORDER USING THE FOLLCWING FOROAT)
C
C
C <COLUMN 1>

c

C TOP OF FILE
C 2 1 EACKENSACK NJ 201 368 1.23
C I IESIROON HE 207 856 1.72
c 1 WASHINGTON DC 02 697 3.6
C 3 1 LAS VEGAS NV 702 734 1.43
C 5 1 SINO NV 702 786 2.14
C 5 1 HIGHLD FIS NI 914 938 .70
C 2 1 NASHUA NB 603 885 1.23
C 2 1 CBAHA NE 402 221 1.08
C 1 1 ECUSTON TZ 713 526 .64
C 3 1 BUTSVILLE Al 205 882 1.72
C ENE OF FILE
C
C
C
c
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C 1111 11 DAIAOUT DATA
C
C (IHIS IS THE OEIPUT FILE)
C
C
C
C FILE 12 REJECT DATA
C
C (THIS OUTPUT FIIE LISTS REJECTED DATA)
C
C
C
C
C FIlE 13 TERM
C
C {TC TEE TERMINAI FOR INTERACTIVE USE)
C
C

C SEBBOtIINES (AS THEY APPEAR IN THE MAIN PROGRAM)c
C SCCLIS - THIS SUBROUTINE PLACES SCC NETWORK LISTINGS OF AREA
C COl£S AND PREFIXES ON EACH NETWORK INTO AN ARRAY, NUM.
C
C SORT - THIS SUEROUTINE SORTS TELEPHONE CALL DATA BY AREA CODE
C AND PREFIX FCR USE IN THE MAIN PROGRAM.
C
C QUERY - THIS SUEROUTINE INTERACTIVELY QUERIES THE USER FOR INPUT
C EA.A USED TO CALCULATE COSTS OF ACCESSING THE SCC NETWORKS
C AND TO CALCULATE THE AT&T VATS COSTS (USING CURRENT AND PROPOSED
C RATES).
C
C ASK - THIS SUBECUTINE TAFES A CHARACTER STRING WHICH IS GIVEN
C AS THE SUBRCtINE ARGU1ENT AND OUTPUTS IT TO THE TERMINAL.
C
C DIST - THIS SUEECUTINE CALCULATES THE DISTANCE TC A CALLED CITY
C ]SCM THE DURATION, SATE PERIOD, AND COST OF THE CALL.
C
C CAtC - THIS SUEROUTINE CALCULATES THE COST OF EACH CALL IF IT
C 5EE! MADE VIA AT&T HTS, MCI EXECUNET AND SPRINT (BASED ON
C EURATION OF CALL RATE PERIOD, MILEAGE, AND FCR MCI EXECUNET,
C NETUORK CR NCB-NETrWORK CITY)# SUMS THE COSTS OF CALLS (WITqIN
C EACH BATE PESICD NETWCSK OR NON-NETWORK CITY) FOR EACH CARRIER
C EOR USE IN TFE AT&T VATS MCI WATS AND DIRECT SPRINT COST
C CALCULATIONS PERFORMED Ik SUBROUTINE CALC2.
C
C LINES - THIS SUEBOUTINE CALCULATES ERLANGS Of CALLS DURING THE
C BUST HOUR ANC OUTPUTS NUMBERS OF LINES AND GRADES OF SERVICE
C FOB USE IN ]ETERMINING HOW MANY VATS OR ACCESS LINES TO USE
C IN CALCULATING THE COSTS OF AT&T WATS, MCI VATS, AND DIRECT
C SPRINT.
C
C FACIOR - THIS FUNCTION CALCULATES FACTORIALS FOR USE IN
C SOEROUTINE LINES.
C
C CALC2 - THIS SUEROUTINE CALCULATES THE COST OF ALI CALLS IF THEY
C %ESE MADE VIA AT&T MATS MCI MATS AND DIRECT SPRINT (BASED ON
C THE AVERAGE 'IME PER ACCESS LINE ER RATE PERICD).
C
C

C
C VARIABLE DEFIJITICNSC
C ACCESS - A VARIABLE USED TO INDICATE IF CHARGES FCR CALLS TO
C ACCESS THE ZCC NETWORKS APPLY.
C
C ACCD! - AREA COE? CALLED
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C
C INS - A CHARACTIE VARIABLE USED TO ANSWER QUESTIONS INTERACTIVELY
C
C AIVC0 - AVEAGE COST (PER MINUTE) OF AT&T MTS (ORIGINAL COST)
C AVCl - AVERAGE COST (PER MINUTE) OF AT&T MTS (EROPOSED RATES)
C IVCIA - AVERAGE COST (PEB MINUTE) OF AT&T VATS (CURRENT RATES)
C lVCiD - AVERAGE COST (PER MINUTE) OF AT&T VATS (PROPOSED RATES)
C IVC2 - AVERAGE COST (PER MINUTE) OF MCI EXECUNET
C AVC2A - AVERAGE COST (PER MINUTE) OF MCI EXECUNET WITH ACCESS COSTS
C IVC2! - AVERAGE COST (PER MINUTE OF MCI VATS
C AVC3 - AVERAGE COST (FER MINUTE) OF SPRINT
C PVC31 - AVERAGE COST (PER MINUTE) OF SPRINT WITH ACCESS COSTS
C AVC3B - AVERAGE COST (PER MINUTE) OF DIRECT SPRINT
C
C AVIIE - AVERAGE TIME CF CALLS
C
C COST - COST OF CALL
C
C CSC0O - SUR OF CRIGINAL AT&T MTS CALLS
C CSUMi - SUM OF COSTS OF CALLS MADE VIA AT&T MTS (PRCPOSED RATES)
C CSUNIA - SUM OF COSTS OF CALLS MADE VIA AT&T VATS (CURRENT RATES)
C CSENiE - SON CF COSTS OF CALLS MADE VIA AT&T HATS (PROPOSED RATES)
C CSUM2 - SUM OF COSTS OF CALLS MADE VIA MCI EXECUNET
C CSUM2A - SUM Of COSTS OF CALLS MADE VIA MCI EXECUNET (INCLUDING
C CCSTS Of CALLS TO ACCESS)
C CSC92B - SUM OF COSTS CF CALLS MADE VIA MCI VATS
C CSCM3 - SUM OF COSTS CF CALLS MADE VIA SPRINT
C CSUM3A - SUM Of COSTS OF CALLS MADE VIA SPRINT (INCLUDING
C CCSTS OF CAllS TO ACCESS)
C CSUM3B - SUM OF COSTS OF CALLS MADE VIA DIRECT SPRINT
C
C FLAGj(X)- AN AFRAY USED TO INDICATE IF THE AREA CCDE ANE PREFIX
COF THE CALL ABE ON THE SCC NETWORKS
C FLAG(1) MCI
C FLAG42) = GTE SPRINT
C
C IREJ - TOTAL NUPBER OF REJECTED CALLS
C
C ITCALL - TOTAL SUMBER OF CALLS
C
C ITMIN - TOTAL EINUTES OF CALLS
C
C ITMIN2 - TCTAL EINUTES CF CALLS LESS MINUTES OF CALLS UNABLE TO
C EE PLACED VIA MCI (TO ALASKA)
C
C LISDIF - THE DIFFERENCE BETWEEN LIMNI AND LIMLC
C
C LIMBI - (LIMIT .IGH) THE MAXIMUM NUMBER OF ACCESS LINES IN THE
C RANGE OF NUREERS OF LINES TO BE USED FOR SUEROUTINE CALC.
C
C LINLO - (LIMIT ICM) THE MINIMUM NUMBER OF ACCESS LINES IN THE
C RANGE OF NUMBERS OF LINES TO BE USED FOR SUBROUTINE CALC.
C
C MILES - DISTANCE (RANGE OF DISTANCES) TO CALLED CITY (CALCULATED
C IN SUBRCUTIIE DIST)
C
C MIN - LENGTH Of CALL IN MINUTES
C
C NCALLS - TCTAL FUMBER OF CALL DATA SETS FROM THE FILE TOLL DATA
C
C NLINES - NUMBEF OF ACCESS LINES
C
C NN3 - PREFIX (FIX) CALLEE
C
C NCHCI - NUMBER CF CALLS UNABLE TO PLACED VIA MCI (TO ALASKA)
C
C IONIN - TOTAL NINUTES OF CALLS UNABLE TO BE PLACED VIA MCI
C (TO ALASKA)
C
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C NU(l X XX)- AN ARRAY USED TO STORE AREA CODES AND
C RIFIXS ON THE SCC NETWORKS
C 1ST POSITION - SCC
C 1 - MCI
C 2 - GTE SPRINT
C 2ND POSITION - TRANSLATED AREA CODE
C EXAMPLE: 25 = AREA CODE 312
C 3RD POSITION - PREFIX (NNX)
C
C NXi - A TRANSLATED VALUE FOR THE AREA CODE, ACODE.
C
C OUTPUT - A VARIABLE USED TO INDICATE IF RESULTS Of SUBROUTINE CALC
C ARE TO BE OUTPUT FOR EACH CALL DATA SET.
C
C FIIOr - RATE PERIOD
C 1 = BUSINESS DAY
C 2 = EVENING
C 3 - NIGHT ANC WEEKEND
C
C PLACE - LOCATIC! CALLED
C
C NOTE: VARIABLES USED AS SUBROUTINE ARGUMENTS EVEN THOUGH THEY MAY
C BE OUTPUT IN TEE MAIN PROGRAM, ARE DEFINED I5 THE SUBROUTINES.
C

CC
INTEGER &CCDE FSTEPC BSTEPP,REGION
INTEGER*2 EAND FERIO
CHARACTER*13 PIACE
CHIPACTER*1 ANS
LOGICAL*1 NUf(2,1099 99
LOCICAL*1 FLAG 12),.OUiT PUT ,ACCESS
CCMmCN /A/NUM
CCrIMc //MIN(2000), PERICD(2000),PLaCE(2000),ACOD£(2000),
-NN!(2000) *COST (000) FLAG
DIMENSION fIN313( ),AIN323(4),MIN333(4)C
IREJ=ITCAL =ITEIN=0

C
RITE 13 100)

CALL SCCLIS
WRIT(13 ,101)
CALL SORT(NCALIS)
CALL QUERY OUTPUT ACCESS RATE1,RATE1A,RATE2,RATE2A,BATE3,

-A7TE3A,RSTEPC, ESTEPP, REGION)
C
CC
C TEE <IF(ACODE(I)oEQo )THEN> STATEMENTS IN DO 10 TBANSLATE
C THE AREA CODES TO -VE SPACE IN THE ARRAY NUN, OTHERWISE
C NUN WOULD NEED TO BE AT LEAST (2,919,999)
C
C

DO 10 I=l NCALIS
I ACC EQ. 201 THEN;NXA 1;GO TO 20;EN IF
If ACCCE I .Q.202 TENNXA 2;GO TO 20;ENE IF
If ACOLE I E 203 THENNXA= 3;GO TO 20;END IF
IF ACCE I E.205 THENNA ;GO TO 20;END IF
IF ACCE I .. 6 THE;NA 5;GO TO 20;END IF
IF Ace I EQ.207 THEN;NXA 6;GO TO 20;END IF
IF ACC E I .EQ.208 THEN;NXA= 7;GO TO 20* .END IF
IF ACCDE I EO.209 THEN.NXA- 8;GO TO 20;END IF
If ACCEE I EQ.212 THEN;NIAu 9;GO TO 20;END IF
IF ACCEE I .8 ;O13 THEN;NXA1O;Go TO 20;END IF
IF ACCEE I :E .414 THEU;NXAf11;GO TO 0;END IF

I F ACCEE I .E .215 THEN;NXAu12;GO TO 20;.ENC IFIF ACCCE I .1 .16 THEN;NXA=13;GO TO 0;END IF
IF ACC£E I .E .217 THEN;NXA1 4;GO TO 0;END IF
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cc ACIE( E.18 THEN; NX&=15:GO TO 20; ND IF
IF ACCEE (I .E8:e 19 THEN; NX&16;GO TO 20;END IF
IF ACCCE (I .E Q.301 HE;NXA=17;GO TO 20; NC~ IF
IF ACCEE (I .E .02 THEN;NXA=18;GO 0O 20; ND IF
IF ACCEE (I .E8.303 THEN NA=19;GO TO 20;END IF
IF ICCLE I .EQ 304 THEN; N1A20;GO TO 20; END IF
IF lcorE I .EQ :305 THEN; NXA=21;GO TO 20;IND IF
IF ACCE I).Q37 THE; XA-22;GO TO 20; END, IF
If ACCCE I) .E.308 THEN;NXA=23;Go TO 20;END IF
IF ACCEE I .El.309 THEN;N1A=24;GO TO 20;END IF
IF ACCrE 1) .EQ.311 T E;NI&=25;GO TO 20; END IF
IF ACCCEI) .EQ.31 3THEN;NXA=26;GO TO 20; ND IF
IF AccEIEQ 31(4 THE; XA=2 ;GO -0 20 ;EN V IF
IF ACOLE I .E8Q.31 5 THEN;NXA-28;GO TO 20;END IF
IF kCCCE I oEQ.31 6 T E;N1A2 9;GO TO 20;END IF
If ACCEE I .EQ.31 7 THE;NXA3 O;GO TO 20;ENE IF
If ACODE I . Q.3 8 THEN;NXA=31;GO TO 20;END IF
IF ACCCE I .EQ.319 THEN;NXA=32;Go TO 20; NE IF
IF ACCEE I .EQ.L401 THEN;NXA=33;GO TO 20;END IF
if AccE I .Q.402 THEN;NXA=3;GO TO 20;END IF
IF ACCCE I oEQ.'404 THEN;NXA =35;GO TO 20;!ND IF
If ACCUE I .EQ.'405 THEN;NXA=36;GO TO 20;END IF
IF ACCCE I . Q.406 THEN;NXA=37;GO TO 20; ENr IF
IF ACCEE I .EQ.4 8 THEN;NXA=38;GO TO 20;END IF
IF ACCCE I *EQ.LI 9 THEN; XA=39;GO TO 20;END IF
IF ACCCE I .0 412 THEN; XA=40;GO TO 20;EN D IF
if AccE I .EQ.4 3 T E;NXA-(Il;GO TO 20;END IF
If &CCrE I . EQ. Et 14 THEN; X =42;GO To 20*;ENr IF
If ACCCE I .EQ.I1 5 THEN; XA-43;GO TO 20;ENID IF
IF ACCEE I .EQ.41 7 THEN;NXA4SGO TO 20;Etir IF
IF ACCEE I .EQ.41 9 THEN;N1A=45;GO TO 20; END IF
IF ACCCE I .EQ .501 THE ;NXA=46;Go TO 2O;END IF
IF ACCLE I .EQ. 502 TE;NXA=47;GO TO 20;fNr, IF
if &ccE I . 0.503 THEN, XA=48;GO TO 20;ENE IF
IF ACCEE I .EQ.504 THENNXA-49;GO TO 20;END IF
IF ACCEE I E.S .55 THEN; NXA= O;GO TO -0;END IF
IF ACCLE I .E .507 EHN; XA- 1;GO TO 10jEND
IF ACCDE I .10.509 HEN;NXA=52;GO TO 20; NE IF
If ACCCE I o HN;X=3G 0;END IFIf 3; &CC I .~ ~ ~ 1!I TO5 3 ;X=4G 20END IF
IFACEI T55TEN A5;O0 20;END IF
ifACEIE:1 TH TNA5;O0 20;END IF

IF ACCE I. Q.17 TN;NX=57 O0 20;END IF
IFACCEI.1.58THEN;NX=8G TO 20;END IF

IF ACEEI) .601 THEN;NXA=59;Go TO 20;END IF
IF ACCE I o .602 THEN;NXA590;GO TO 20;ENI: IF
If AcrEI)ofQ.603 THEN;NXA=61;Go0 2 0; ND IF
IF~ ~ .ACE f.603 T EN;NXA=62;GO TO 20;END IF
If~ I .EQ.111 606 TH N;NXA=62;Go TO 20;ENr IF
IF AcEI) ofQ.607 THEN;NXA=63;GO TO 20;ENL IF
IF AC 1E I 0.607 THEN;NXA-6;GO TO 20;END IF
IF ACCE I :f609 THENl;NXA=66;GO TO 20;END IF

IF ACcEE 1I .1&.602 THEN;NXA=66;GO TO 20;END IF
IF AccE I) . Q.6 4 THEN;NXA-68;GO TO 20; Nr IF
IF ACHEE I o9Q.6 5 TE;NXA=69;Go TO 20;END IF
IF ACCEE I .EQ616 THE;NXA69 ;GO TO 20;fNr IF
IF ACCrE I .E8.617 THEN;NXA=7Q;GO TO 2; END IF
IF ACCEE I . EQ .617 THEN;NX A721;GO TO 20 ;END IF
if ACCEE I .1Q.619 THEN;NXA=72;GO TO 20;IND IF
If ACOCE II.EQ.01 THEN;.NXA=74;GO TO 20;!IID IF
IF ACODE I .E8.703 THEN:NXA=75;GO TO 20;END IF
IF ACCLE I E 7 THEN;NXA=75;GO TO ;0 ;ND IF
IF ACCEE I .IQ .704 THE N; N XA76;GO TO 20 ;END IF
IF ACC13E I . Q.7074 THEN;NXA=78;GO TO 20; END IF
If ACCE I* o11270 THEN;NXA:78;GO TO 20;END IF

If ACCrE I of .713 THEN;NXA 8O;GO TO J0;END IF
IF ACCDE I .EQ7141THEN;NXA,81;GO TO 20;END IF
If ACCLE I .1 :115 THEr;NXA:82:GO TO 20;ENE IF
IF ACCrE I of .716 THEN;NXA 83;GO TO 20;END IF
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IF ACCCE I ".17 THEN;NXA8;GO TO 20END IF
IF ACCCE I E801 THEN;NXA85;GO TO 20;END IF
If ACCrE I EQ.802 THEN;NXA86;GO TO 20;END IF
IF ACCDE I .EQ.e03 THEN;NXA=87;GO TO 20; END IF
If ACCEE I EQ.804 THEN;NXA=88;GO TO 20;END IF
If ACCUE I EQ.E05 THEN;NXA=89;GO TO 20;END IF
IF ACCDE I 0.806 THEN;NXA=90;GO TO 20;END IF
IF ACcDE I .EQ.608 THEN;NXA=91;GO TO 20;END IF
If ACCEE I !s-e12 THEN;NXA=12;GO TO 20;END IF
If ACCDE I .813 THEN;NXA=93;GO TO 20;END IF
If PCCEE I EQ-EI THEN;NXA=94;GO TO 20;END IF
If ACCDE I .EQ.815 THEN;NXA=95;GO TO 20;ENC IF
If ACODE I EQ.616 THEN;NXA96;GO TO 20;END IF
IF ACC EI Q.E17 THEN;NXA-97;GO TO 20; ENC IF
If ACCLE I .EQ.818 THEN;NXA=98;GO TO 20;END IF
If ACODE I EQ.901 THEN;NXA=99 GO TO 20*END IF
IF ACCEE I) .E~E904 THEN;NXA1O0 GO TO 20;END IFIF ACCEE I.E.90 THN;X1O1;GO TO 26;END IFIf ACCEE I) "936 THEN;NXA=101;GO TO 20;END IF
IF ACCCE I*EQ8 937 THEN;NXA=102;GO TO 20;END IF
if ACCE912 T HEN;NXA=I03;GO TO 20;END IF
If ACC.E I .EQ THEN;NXA=104;GO TO 20;END IF
IF ACCEE I E8 915 THEN;NXA=105;GO TO 20;END IF

IFIACCEE 'I 1EQ:S16 THEN;NXA=107;GO TO 20;END IF
IF ACCCE I EQ.918 THEN;NXA=108GO TO 20;END IF
IF ACCCE I EQ.919 THEN;NXA=109;GO TO 20;END IF

C
C If ACCDE(I) IS NOT TRANSLATED ABOVE, THE CALL DATA WILL BE SEJECTED
C AND OUTPUT TO THE FILE REJECT DATA. THE PROGRAM WILL CONTINUE AND
C PERFOEM THE CALCULATIONS FOR THE NEXT CALL.
C
C (IF TEE CALL DATA FOR I = 1 IS REJECTED CERTAIN VARIABLES IN
C SUEFOCTINE CALC HILL NOT BE INITIALIZED. THIS WILL CAUSE A
C FATAL ERROR.)
C

WRITE (12, 103) MIN(I) ,PERIOD(I) ,PLACE(I) ,ACODE(I) ,NNX(I) ,COST(I)

IREJ=IREJ+ 1
C

GC TO 10
20 CCNTINUE

CC WHEN IHE VARIAEIE CUTFUT IS .TRUE., THE RESULTS€ OF SUBROUTINE CALC
C ARE OUTPUT FOR EACH CALL DAIA SET. THE FOLLOWING STATEMENTS APE
C USED TO CONTROL THE HEADINGS FOR THIS OUTPUT.C IF(I.E?. .AND.CUTPUT) THEN

WRITE (11, 104) ACODE (I) ,NNX(I)
GO TO 30

ENE IF
IFII .EQ.1 GO TC 30

IE(ACCDE (I1.NE.ACODEI(I-1).AND.OUTPUT) THEN
WRITE(11,105)ACODE |I) ,NNX(I)
GO TO 30

END IFIf INNX(I) .NE.NNXII-Il .AND.OUTPUT) WRITE (11,1061 NNX(I)

CC ITI HUE
C

CAlL CIST(I BAtE MILES)

C
C IF THE DISTANCE CALCULATION IS SUCCESSFUL (INDICATED BY A VALUE
C OF MILES OTHER THAN 0) THE FOLLOWING <IF> STATEMENT WILL ALLOW
C CCITINUED PROCESSING CF THIS CALL DATA. IF THE DISTANCE
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C CALCULATION IS UNSUCCESSFUL, THE CALL DATA IS OUTPUT TO THE FILE,
C REJECT DATA ANE THE PROGRAM WILL GO ON TO PROCESS THE DATA FOR
C THE NEXT CALL.
C
C

i (MILES. NE.O) GC TO 40
UBITE(12 1 07)UIN(I),PERIOD(I),PLACE(I),ACODE(I),NNX(I),COST(I)
IREJ= IREsJ*
GO TO 10

40 CCNTINUE
C

ITCALL=ITCALL+ 1
IflI-ITMIN+*I N I)

C
C
C DO 50 SETS A FLAG (FLAG) IF THE AREA CODE (NXA) AND PREFIX (NNX(I))
C IS CN THE SCC NETWORK DESIGNATED BY IN (IN = 1 FOP MCI
C IN = 2 FOR GTE SPRITT 1 ) (IN OTHER WORDS, IF NUM(IN,NXA,NNX(I))
C = .TRUE. A FLAG IS SE .)
C
C

DO 50 IN=1 2
FLAG(IN. ALSE.
IFENUN(IN,NXA,FNX(I)) )FLAG(IN)=.TRUE.

50 CCNTINUE

CALL CALC (I BA CoMILES REATE. RATEIA RATE2 RATE2A RATE3,
-RiTE3fl,DISC2 DIS3 COST1,CCST2,COST2A,COST3,COST A,
-CSUmO,CSUM ,'SUM2, SUN2A ,CSUM3 CSUM3A
-IN11 ,MIN12,N:IN13,MIN211 fIN22i IN23i .IN212 M N222 IN232
-NCMCI NOMIN MIN-11 MIN32 ,MI33i,MIN312,HIN322,IN332,-nIi3l3 IIIN323 I3),

C
C WHEN THE VARIAEIE CUTPUT IS .TRUE., THE DATA FOR EACH CALL IS
C OUTPUT BY THE ECLLOWING STATEMENT.
C I I(OUTPUT) WRITE 011 0 8) MTN (I) PERIOD(1),PLACE (1)}

-CCET(I),COST1,CCST2,CCST2A•COST3,COST3
C
10 CCTINUE

C
C THE FCLLOWING STATEMENTS CALCULATE THE AVERAGE TIPE OF ALL CALLS
C ANE TEE AVERAGE COSTS (PER MINUTE) OF EACH SERVICE
C

AVTIME (ITMIN+.COO1)/ITCALL
A VC0CSUMNO/ITMIF
AVCI-CSU I /ITHIN
ITMIN2=ITMIN- NCIN
AVC2=CSUM2/ITH IN2AVC2A =CSUM2A/IlfIN2
AVC3;CSU3/ITBMIN
AVC3A=CSU3&/IIEIN

C
C WHEN THE VARIAEIE ACCESS IS TRUE. THE COSTS CE ACCESSING THE
C SCC NETWORKS ARE CALCULATED. THE fOLLOWING STATEMENTS EERMIT
C THESE COSTS TO EE OUTPUT WITH THE REST OF THE CALCULATED COSTS.
C (OTEEFWISE THESE COSTS WILL BE ZERO AND NOT OUPU lITH THE REST
C OF THE CALCULATED COSTS.)
C

IF (ACCESS) THEN
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WRITE(I1.109)ITCALLITMINIAVTIME,IREJ CSUMO VCO CSUfIAvcI,
-CSUM2 .AVC2 ,NONCI, NCMI NCSUM2 , AVC2A, NOMCI, OMIN, CSUA3, AVC5,
-CSUM31 AVC3A

GO TO 60
ENE IF
WRIIE411 11IobICALL ITMIN AVTIME IBEJ,CSUMO,AVCO,CSUM1,AVCI,

-CSUM2 AV2 N MCI, NOIN,CS6M 3, AVC3

60 CC NII NUE
CALL LINES (MIN11)

C
C THE FOLLOWING <WRITE> STATEMENT OUTPUTS THE RATE STEPS AND REGION
C iHICH WERE INPUT FOR USE IN SUBROUTINE CALC2
C

WRITE (11,111) RSTEPC, RSTEFP,REGION
C

C
C TEE FCLLOWING SIATEMENIS QUERY THE USER FOR THE NUMEER CF
C ACCESS LINES TC BE USED TO CALCULATE THE HATS AND DEDICATED
C ACCESS SERVICE COSTS.
C
70 CAI ASK

CALL ASK ('HOW EANY TOTAL WATS LINES OR DEDICATED
CALL ASK 'ACCESS LINES DO YOU WANT TO USE TO
CALL ASK ('CALCULATE DEDICATED ACCESS SERVICE CCSTS?
CALL ASK '
CALL ASK '(A RESPONSE OF 999 WILL ALLOW CALCULATION
CALL ASK *CF CCSTS FOR A RANGE OF NUMBERS OF LINES)
READ(13I )NLINES
IF(NLIN*S. E .9) THENI CALL ASK'

CALL ASK 'WHAT IS THE SMALLEST NUMBER IN THE RANGE OF:
CALL ASK 'NUEBERS CF LINES?
READ(13 *J LIMLOCALL ASK (
CALL ASK 'WHAT IS THE LARGEST NUMBER IN THE RANGE OF
CALL ASK 'NUMBERS OF LINES?
CALL ASK
CALL ASK ' (MUST BE WITHIN 10 LINES OF THE SMALLEST)
READ(13 *) LIMHI
LIMDI F=iIMHI-LIMLO
IF(LINDIF.GT.10.OR.LIMHI.LE.LIMLO.OR.LIMLO.LT. 1) THEN

CALL ASK('INCORRECT LIMITS HAVE BEEN INPUT
CALL ASK('
GO TO 70

ENE IF

C
C IF THE CALCULATICN OF COSTS IS FOR A RANGE OF VALUES OF NLINE
C DO 80 CALCULATES AND OUTPUTS THE COSTS FOR EACH VALUE OF NLINE.
C

DO 80 NLINES=LIILO LI9HI
CALL CALC2(NLINIS,RSTEPC,RSTEPF,REGION MINIlI MIN12,NIN13,

-CSUM1A,CSUM1BMIN211 MIN221 MIN231,MIN212,MI 222,MIN232,
-CSUE2BMIN311,MIN321.MIN331,MIN312,MIN322,MIN332,
-MIN3 13,MIN323, MIN333, CSUM3B)

C
C CALCULATION OF AVERAGE COST (PER MINUTE) FOR EACH WATS CB
C DErICATED ACCESS SERVICE.
C

AICI A=CSU D1A/IT FIN
AVCIB-CSUMIB/ITMIN
AVC2 B=CSUM2B/IT MIN2
AVC3E=CSUM3B/ITMIN
WRITE(11,112 NLINES,CSUM1A,AVCIA,CSUI1EAVClB,CSUM2B,AVC2B,
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-NCECI NOMIN,CSUM3B,AVC3B
e0 CU4TINUE
C

GO TO 90
fNr gF

C
C IF TEE CALCULA1ION OF COSTS IS FOR ONLY ONE VALUE CE NLINES THE
C FCLLCiING STATEMENTS WILL CALCULATE AND OUTPUT THE COST FOR
C TEE ONE VALUE CE NLINES
C

CALL CALC2 (NLINESRSTEPC RSTEPP REGION IIIN11 EIN12 1'N13,CSUM1A,
-ZSuf1EMIN 211, EIN2 21 MIN131 MIN112 MIN122,MI§232,CHUM2B,
-MIN311.MI1N321,M1N331.MIN312.M1IN322,M1IN332,
-MIN3 13,MIN 323, M1N333, CSUP3E)

C
C CALCULATION OF AVEPAGE CCST (PER MINUTE) FOR EACH VATS OR
C DEEICATED ACCESS SERVICE.
C

PVClA=CSUM lA/I7MIN
AVClB=CSUMIB/I71IN
AVC2B=CSUM 2B/IIMIN2
AVC3B=CSUM 3B/ITEIN

C
C
C

WRITE ~ll 112)NLINES CSUMlAAVC1&,CSUMlB,AVCIB,CSUM2E,AVC2B,
-NCMCINOAIq, CSDM13B,IVC3B

C
90 CCNTINUE

100 FOEMAT(//1X 'EJECUTING.........................',/I
-'THIS PROGRIM iRAS CREATED EY SCOTT L. KLINGLEF, CAPTIN, USAF INl
-/Ix 'MARCH 1984. ADDITIONAL INFORMATION ABOUT THIS PROGRAM CAN E
-',Axl 'OBTAINEr IN THE PFOGRAM DOCUMENTATION ITSELF OR 1IU KLINGLER

- ScOfT L. ' fix 'SPECIALIZED COMMON CARRIERS LONG DISTANCE ALTEEN
-LIIES FOR MfLITIR Y' /IX ' INSTALLATIONS MASTERS THESIS, NAVAL POS

-IGADUTE CHOI , X'P~ONTEREY, CA, MARCH 1984.,/1
-READING SCC LISlIS/'...............IT WILL TK Ht

101 FORMAT (//lX I'SCETI HG CALL DATA...............
103 EOFMAT (fiX,(INVALI D ASFA CODE IN INPUT DATA',/1X,

-I1 11 11 ix A 3,1X 13 X1 13,1X F6 2)
104s FC!MAf(1X,'AATE PE IOt: i DAi 2 = EVENING',

-'3 = NIGHT AE~C WEEKEND'/
-80 1*') l/X '&BEA CODE ' 1/11,13(0' 1 'PREFIX '13,/lX,

-101 _,'-'/57k -P.C'12X,- PRfNT'/36X.*,'fG' X 'NW'ii
-'PLUS' 12X fLtS' / 12X 'AT E' 20X,'AT&T' 3k hT' JX MCI' 31X

-'PLACi'.§I,'C05I'.3X.'C ST',3X,'COST( 3WCOST f,41,-EOST-.(4X,

105 FCPMATL/80 109*) ,/1X 'AREA CODE 0( 13 /1X 13('*')/

-L6'12f -PLUS,/12X 'RAfE' 20'-A{&T' 3x 'AT&T' JIX ' MCI' 3X,
::ACCEc 0 21, 'SPINT' 21 'ACCE S' /1X 'MIIUTES IC' 3XII~c:6,
'PLAC',§X, 'COSzT' 3X'' C8ST- 3X 'LOST( 3XIOTI 1,'O X

-'CCST',/80 I'-) A REFIXj' 13 IlX Q( W /
106 FMAT (/1X,'PREX 'X31 i !107 FOFMAI (/11 'DISTrANCE CAICUL LTIN USUCCESSFUL FOR INPUT DATA$,/

-ix Il1 i Ii XA13,IX,13 11,1361IF6 2k108 -E X,52 9 , ,lA1 5,3IF~.,X .2, 2X,F5.2,2X,F5.2,3X,

109 _FC ;Mli4//1i. 'TCTAL CALLS,-I 15I /
-1X,170 AL MINUIES = 1 I8 ' I UTfS',
-11,'AVERAGE TIME ;ER l ',"F5. I' MINUT ES PER CALL',/
-iINUMBER OF CALLS REJECTEDC= '.IlY/
-I,'OPI-.INAL TCIAL AT&T MTS COS T = ~'FlO.2,/
-il,'VERAGE COST PER MINUTE = $',F6.3,//
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-lX,'TCTAL AT&T MTS COST (PROPOSED RATES)= St F1O.2,/
-11,' AVERAGE COST PER MINUTE = ',F6a 3//
-IX,'TOTAL MCI EXECUNET COST = Fl0.
-1X,'AVERAGE COST PER MINUTE = $.rF6.3,/
-iX 13 1X 'CALLS UNABLE TO BE COMPLETED (TO ALASKA)

-'( IN T ES -- -, E ' '
-1 'TOTAL MCI 'EXEiUNT CCST (WITH COST OF CALL TO ACCESS) = 5',
-PO. 2,/1X' AVERAGE COST PER MINUTE = $',F6.3 /
-11 i3;1 X CALLS UNABLE TC BE COMPLETED (TO ALASKA)
.t (MINUTES = '.5,I' ,,//1I 'TOTAL SPRINT COST = $',F1.2,/
-1,I1VERAGE COST PER MINUTE = $1,F6 3 ,//
-1X1'TCTAL SPRINT COST (WITH COST OF CALL TO ACCESS) = S'
-EI.2/,lx,'AVERAGE COST PER MINUTE $1,F6.3)

110 FORMAT (///X 'CTAL CALLS = ' 15 /
-lX 'TO A MINUTES '.18 ' MINkUThS'
-1XtAVERAGE TIME PER CALI = ',F5.1 MINUTES PER CALL',/
-IX,'NUMBER OF CALLS REJECTED = 1,I3 //
-1X,IORIGINAL TCTAL AT&T MTS COST = $1,F1O.2,/
-1,'AVERAGE CCST PER MINUTE = '1,F6°3 //
-1X,'TOTAL AT&T MTS COST (PROPOSED RATES)= $',F1O.2,/
-1x,'AVERAGE COST PER MINUTE = $',F6.3 //
-IX.tTCTAL MCI ERECUNET CCST = $',F1O.2,/
-lX,'IVERAGE COST PEE MINUTE = $' F6 3 /
-X 13 il 'CALLS UNABLE TC BE COMPLETED (TO ALASKA) ',

(= '. I,')°//
-X1,'TCTAL SPRINT COST I 'lFo0.2,/
-11 'AVERAGE COST PER MINUTE 1 $'F6°3)

ill FO9MAT(/// IX.'RATE STEP USED FOR AT&T VATS CURRENT RATES) CALCUL
-ATICN = ' / RATE STEP USED FOR AT&T WATS (PROPOSED R TES) CA
-LCULATION = 3,/X,'REGION USED FOR DIRECT SPRINT CALCULATION =-1,12)

112 F FMAT(//lX.,TCTAL NU BEF OF VATS LINES OR DEDICATED ACCESS
-'LPES = If3 ///1X 'TOTAL AT&T VATS COST (CURRENT RATES) =
-FlC.2,/lX,IAVEFGE COST PER MINUTE = $',F6.3 //
-IX,TCTAL AT&T VATS COST (PROPOSED RATES) = S 0,FO. 2,/
-1X,'AVERAGE COST PER MINUTE = $',F6.3,//
-1X,'TCTAL MCI VATS COST = $',F10.2 /
-lX,'AVERAGE COST PER MINUTE = $ ,F 3,/
-1,13,1X,ICALLS UNABLE TC BE COMPLETEb (TO ALASKA) t
-' (MINUTES = ',I1,'4' /S
-11,'TCTAL DIRECT S PthT COST I f'."10.2,/
-IX 'AVERAGE COST PER MINUTE = $',6.3)

STP
ENDS EJ E CT SECET O JTINE SCCIIS

C
C THIS SUBROUTINE PLACES SCC NETWORK LISTINGS OF AREA CODES AND
C PREFIXES ON EACH NETWORK INTO AN ARRAY, NUM.
C

C
C VASIAELE DEFINITICES
C
C NN21 - PREFIX Cb SCC NETVCRK IN AREA CODE NXAI
C
C NXA - A TRANSLATED VALUE FOR THE AREA CODE, NXAl
C
C NIACOD - A VARIABLE WHICH INDICATES, WHEN EQUAL TC 1, THAT ALL
C
C NXAI - AREA COrE ON SCC NETWORK
C

C
C

LOGICAL*,1 NUM(2,109,999)
CCPMCN /A/NUM
DIMENSION NNXl (99)
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Q
C DO 10 INITIL12!S ALL FOSITIONS OF TE ARRAY NUN~ TO .FAISF.
C

vO 10 IN141 2
DO 10 NXAZ 109
DO 10 NNNIl 999

10 Nu(IN ml NN)=. FALSE.

C DO 20 AND DO 30 READS THE AREA CODE NXAl) AND A SPECIAL I!4rICATOF,
C NXICCE FROM THE FILES MCI DATA AND S RI NT DATA. AT END OF FILE IT
C TRANSFERS OUT CY THE LOCE AND RETURNS TO THE CALLING PRCGBAM.
C
C THE (IFI NXAl.E(. THENNXA= ..._,> STATEMENTS IN EO 30 TRA14SLATE

C TEE &BEA CODES in-SAVE S ACE !~hi ARRAY, NUN.
C
C

DC 2C IN-1,2

DO 30 J=1 999
REAI 16) WXA1,NXACOD

GO TO 20
END AT EVE

IF (A.EQ.201 THEN;NXA- 1;GO TO 40;E D IF
IF (NIA1.EQ.202 THEN;NXA= 2;GO TO 40;E D IF
IFX (A.EQ. 203 THEN;NXA= 3;GO TO 40; END IF
IFx (A.EQ.205 THEN;NIA= 4;GO TO 40;END IF
IF (NIA1.EQ.206 THEt4;NXA= 5;GO TO 40;fND IF
IF (NAl.EQ.2C7 THEN;NXA- 6;GO TO 40;END IF
IF( XA1.EQ.208 THEN;NXA= 7;GO TO 40;F ED IF
IFX (A.EQ. 2C9 THEN;NXA= 8;G0 TO 40;END IF
IF (NXA1.EQ.212 THEN;NXA= 9;GO TO 40:END IF
IF NIAI.EQ.213 THEN;NXA= O;GO TO 40; END IF
I (NIA1.EQ.;4 THEN.NXA11l;G0 TO 40;END IF
IF(NXAl.EQ.2 5 THENzNXA 2:GO TO 40;END IF
IFINXAl.EQ.216 T EN;NXA= 3;GO TO 40;END IF
I (XAl.EQ.217 THEN;NXA1 4;Go TO 40;END IF
IF(NXI1.EQ.z18 THEN;NXA15;GO TO 40; END IF
IF(NXA1.EQ. 19 THEN;NXA=16;Go TO 40;END IF
IF(NIAl.EQ.301 THEN;NXA=17;GO TO 40;E D IF
If (NXAl.EQ.302 T E;NXA=18;GO TO 40;E D IF
IF (NKA1.EQ. __-0 THE;NXh=19;G0 TO 40; END IF
IF (NIA1EQ. 304 THEN;NXA=20;GO TO 40;f EN IF
IF (NXA1.EQ2. '05 THEN;N1A=21;Go TO 40;END IF
IF (ZI1.Q. 307 THEN;N A=22;GO TO 40; END IF
IF (NA.Q38TE;NXA=23;GO TO 40;END IF
IF (NXI.EQ. --C9 THEN;NXA=24;*GO TO 40; END IF
IF ENlk1.EQ.312 THNNXA=25;GO TO 40; END IF
I(NX A 1EQ. --31 TE;NXA-26;GO TO 40; ND IF

IF(NXA1.EQ.314 THE;N A=27;GO TO 40; END IF
F(NXAI.EQ.315 THEN;NXA=28;GO TO 40;END IF

IF (NXA1.EQ.416 THE;N A=29;GO TO 40; END IF
IF (NIAl.EQ.317 THE;NXA=3O;GO TO 40; END IF
IF (NXAl.E .218 THEN;NXA=31;GO TO 40;END IF

X NIJ.Q.319 THENNXA= 2*Go TO 40;END IF
IF ~NA Q.401 THEN; NXA=3;GO TO 40;END IF
IF (NXA1.EQ.d402 T E; XA=34!GO TO 40-END IF
IF ENXAl.EQ.L404 THEN;NXA=35;GO TO 40;END IF
IF (NXA1.BQ. 405 THEN;NIA=36;Gso TO 40;END IF
IF (RKA1.E8:406 THEN;HXA=37;GO TO 40; END IF
if NXh1.EQ408 THEN;N1A=38;GO TO 40;END IF
IF(NXA1.EQ.d409 THEN;NXA=39;GO TO 40;END IF
IF ENXAl.E8:412 THEI4NXA=4O;GO TO 40; END IF
IF (NXA1.EQ.413 THEN;,NXA=41';GO TO 40;END IF
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I N1.Q414 THEli;N A=42;GO TO 40; END IF
If (NKA1EQ.415 THE N.: A=43;GO TO 4 0; END IF
IF NXAl.EQ.417 THEN;NXA=44;GO TO 40;END IF

X X1.O419 THEN;NA='45;GO TO 40;END IF
IF (NX&1.EQ.E1 THEN;1A=46;Go TO 40;END IF
IF gNX&1.EQ.502 THEN;1A=47;GO TO 40; END IF
11 (NXAl.EQ. 503 THEN;NI&=48;GO TO 40;END IF
IFN&.Q504 THEN;NIA=49;GO TO 40; END IF

IF ENXA1.EQ:505 THEN;NX&=50;GO TO 40;END IF
IF (NX&1.EQ 07 THEN;NXA=51;GO TO 40; END IF
IF (NlAl.EQ.;09 THEN;1A=52;GO TO 40; END IF
If (NX A .EQ. 512 THEN; A=53;Go To 40;END IF
INX 1EQ.513 THEN;XA=54;GO TO 40; END IF

I F NX A1 .EQ. 515 THEN;N A=55;GO TO 40;END IF
IF NX&1.EQ.516 THEN;N A=56;GO TO 40;END IF
IF (Nlk&.E .517 THE ;NXA=57;GO TO 40;END IF
IF (NX&I.EQ.518 THENNXA=58;GO TO 40;END IF

IF 0N&1 .601 THEN A=59;GO TO 40; END IF
IF (NWA.EQ.602 THEN;NXA=60;GO TO 40;END IF

IF NAEQ.EC3 THEN;N A=61;GO TO 40; END IF
IF NX~ .EQ. 605 THEN; NXA=62;GO TO 40; END IF
If NXAl.EQ 6C6 THEN;NXA=63;GO TO 40;END IF
IF NIA1.EQ. 607 T E;NXA=64;GO TO 40;END IF
1F NXA1.EQ .608 THEN;NX&=65;GO TO 40;END IF
IF Nlk.EQ.6C9 THEN;N A=66;GO To 40;END IF
IF NIAl.EQ.612 THEP;N A=67;GO TO 40; END IF
If NXAl.EQ.E14 THEN;N X=68;Go To 40;END IF
IF NXI1.EQ.6 5 THEN;NXA=69;GO TO 40; END IF

I NAEQ.616 THE;NXA=70;GO TO 4Q;END IF
IF (N&.QE7 THEN;NXA=71;GO TO 40; END IF

IF (NXAE.6 8 THEN;NXA=72;GO TO 40; END IF
IF (NXI.EQ.E 9 THEN; X&73;Go TO 40;END IF

I NAEQ. 701 THEN;NXA=74;Go TO 40; END IF
IF (NXA1. Q.702 THEN;NXA=75;GO TO 40; END IF
IF (NXAl.EQ .-l0 T E;N A=76;Go TO 40; END IF
F NxA1.EQ.704 THE;NXA=77;GO TO 40; END IF

If (NXA1.EQ.IC'7 THEN;NXA=78;GO TO 40; END IF
I(XA1.Q.712 THEN;NXA=79;GO TO 40;END IF

IF NXA1E713 THEN;N A=80;GO 0O 40;END IF
IF (NX&1.EQ.'714 THEN;NXA=81;GO TO 40;END IF
IF 4NXAl.EQ.715 TE ;NXA=82;GO 0O 40; END IF
If (NXAl.EQ.716 THEN;NXA=83;GO TO 40;END IF
IF(NX&1.E .717 HEN;N X =84;GO TO 40; END IF
IF (NXAl.E .801 HENi;NXA=85;GO TO 40; END If
IF (NXA.EQ.E02 THEN;NXA=86;GO TO 40; END IF
IF iNXA 1.E8.803 THE;NXA=87;GO TO 40; END IF
I NXA1.EQ.BC4 THEN;N1A=88;GO TO 40;END IF

IF (NXkl.EQ.E05 THEN;N1A=89;GO TO 40;END IF
iFI xA.EQ.e06 THEN;NXA=90;GO TO 40; END IF

IfIF(A.EQ.EC8 THEN;NXh&91;GO TO 40;END IF
IF fNA.E812 THEN;NXA=92;GO TO 40; END IF

IF ENXAl.E * 813 THEN;NXA=93;GO TO 40;BND IF
IF (NXA1.EQ E14 THEN;NXA=94;GO TO 40; END IF
IF INIA1.EQ.815 THEN;NIA=95;GO TO 40; END IF
IF (NXAl.EQ.816 THNXNA96;GO TO 40;END IF

Io j :1.EQ 81 T H ";NXA=97;GO TO 40; END IF
If UNXAl.E. 1 THEN;NXA=98;GO TO 4Q;END IF
IF (NXA1.E . 01 THEN;NXA99GO TO 4O0END IF
IF iNXA1.EQ.904 THEN;NXA-106';GO TO 46;END IF
IF(NXAI.EQ.9 6 ;HN NAn O1;GO TO 40;END IF
I(NX&1.EQ.907 THEN;NXA=102;GO TO 40;END IF
I NXAI. Q.912 THEN;N A=1O3;GO TO 40;END IF

IF (NX&1.EQ.913 THEN;NI&-104;GO To 40;END IF
IF INXI1EQ.914 THEN;N1A=105;GO TO 40;END IF
11 (NXA1.EQ.915 THEN;NXA-106;GO To 40;END IF
IF (NXI:EQ. 916 THEN:;NXA=107;GO TO 40;END IF
XE (NIA1.Ea S18 THEN;NXA=10S;GO TO 40;END IF
IF (NXIL1.EQ.191THEN;NXA ,10 ;GO To 40;END IF

167



C IF NXAI IS NOT IRANSLATED ABOVE ITS VALUE WILL BE CUTFUT TC THE
C EAIAOUT DATA FILE. THIS WILL CIUSE A RETURN TO THE MAIN PROGRAM
C ANE MAY CAUSE A FATAL ERROR.
C

WRITE(1 1. 102) NXA1
GO TO 90

40 CONTINUE
C
C
C IF NIACOD = 1 THE FOLLOWING <IF> STATEMENT SETS ALL POSITIONS OF
C TEE ARRkY NUN(INNXA ) TO .TRUE. INDICATING THAT ALL PREFIXES
C IN THIS AREA CCrE (Nk1A- = TRANSLATED FROM NXA1) ARE CN THE SCC
C NETWORK DESIGNATED BY IN (IN = 1 FOR MCI, IN = 2 FOB GTE SPRINT
C AND BYPASSES DC 70 AND DC 80.
C
C

IF(NXACOD. E .1)THEN
DO 50 NNI=1 999

50 NUM(IN NXA,ANN) -. TRUE.GO TC 30
EVE IF

C
C IF NXACOD IS NC7 EQUAL TO 1 OR 0 ITS VALUE (AND THE VALUE CF
C NXAI) WILL BE CUTEUT TO THE DATA6UT DATA FILE . THIS WILL CAUSE
C A FETURN TO THE MAIN PROGRAM AND MAY CAUSE A FATAL ERROR.
C

If(EXACOD. EQ.1.OR.NXACOD.EQ.O)GO TO 60
siRITE (11,103) NXA1,NXACOD
GO TO 90

60 CONTINUE

C
C DO 70 AND DO 8C READ THE PREFIXES (NNXI) OF AN ARA CODE (NXA)
C THAT ARE ON THE SCC NETWCRK (EXCEPT IF NXACOD = 1) AND SETS
C TEE VALUE OF NUM(INNXANNX1) TO .TRUE..
C
C

DO 70 K=1 999 18
RED (I,10 I)N I(Ki NN X 1K+ 1, NNX1 K+2, NNX11K+3, NNX1(K4)
-NN1 (K +5). NI M1*. N NX r(K+7+f NNX1 (K+(, NNXI (K*9 . NNX (KG+1
-NN1I1 INl, NNX IK+12) *NNI(K4 1 3iNNI1 (K+I +,NNX1 (K+15) ,NNXI (K+16),
-NNX1 (K+ 17)

DO 80 L-1,18
N=L-1
IFNNXIl(K+N).EC.0)GO TO 30
NUp.(IN NXA,NNXI(K+N)) =.TRUE.

80 CC KTINUE
70 CCNTINUE
30 CCETINUE
20 CCNTINUE
90 CCNTINUE

100 FOFMAT 13,1X.I1)
101 FCFMAT (18(13 1X)
102 FO1MA IfCCECT DATA I'NPUT IN SUBROOTINE SCCIIS *'* NXAI =
103 O131AT 1,
103 FO MAT(11 INCCBRECT DATA INPUT IN SUBROUTINE SCCIIS *** NIAI ,

-I_ 21 iNXICOD a 1,13)FETURNi

$EJECT
SOUEOOTINE SORT (NCALLS)
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C
C IHIS SUBROUTINE SORTS TELEPHONE CALL DATA BY AREA CODE
C ANE PREFIX FOR USE IN THE MAIN PROGRAM.
C

C
C VISIAELE DEFINITICNS
C
C JCCDE - AREA CCCE CALLED
C
C COST - COST OF CALL
C
C BIN - LENGTH OF CALL IN MINUTES
C
C NCALLS - TOTAL NUMBER OF CALL DATA SETS FROM THE FILE TCLL DATA
C
C NNX - PREFIX (NNX) CALLED
C
C PEBIOL - RATE PERIOD
C 1 = BUSINESS DAY
C 2 = EVENING
C 3 = NIGHT AEC WEEKEND
C
C PLACE - LOCATICB CALLED
C
C IEMP - A VARIAEIE USED TC TEMPORARILY STORE VALUES OF BIN, PERIOD,
C ACCDE, AND NNX DURING SORTING
C
C TEMPC - A VARIAELE USE TO TEMPORARILY STORE VALUES CF CCST
C DURING SORTING
C
C 1EMEP - A VARIAELE USE TC TEMPORARILY STORE VALUES OF PLACE
C DUBING SORTING
C
C

INTEGER ACCOE
INIEGER*2 PERICr TEMP
CHARACTER*13 PLA6E,TEMPP
LOGICAL*l FLAGJa)
CCMMCN /B/HIN (,oo0) PEFICD (20001,PLACE(2000),ACOCE(2000),
-NNIJ2000),COST 12000),FLAG

DO 10 Lai 2000
BEA D(10, 160) MIN (I) ,PERIOD (I), PLACE (I) ,ACODE (I) ,NNI(I) ,CCST (I)AT E n

GO TO 20
ENE AT END
NC PLLSzI

10 CCUTINUE
20 N-NCALLS-1

DC 30 I=I,N
INCSI41

DO 40 J=INC,NCALLS
If(ACODE (I) .LT.ACODE3 J))GO TO 40
IF ACODE(I).GT.ACCDE J) 50
IF NNNX(I) LE.NNI(J))GCTO 40

50 TEMP=MIN(I)
MIN (I) MIN (3)
MIN (3) JEMP
TEMP=PESIOD(I)
PERIOD Il)-PERIOD (J)
PERIOD (J) -TEN P
TEMPP IlACE (I)
PLACE(I) PLACE(J)
PLACE J TEMPE
TEMPA CODE (J)
ACCDE (I)C ()
ACODE (J) TEMP
TEMP NI (I)
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NNX(1 =NNX(J)N N XJ) =TEN
TEPC COST(I)
COST (I) COST(J)
COST (J) TE P

40 CCNTINUE
30 CONTINUE
100 FOEAT(I3,1,I11,IX,A13,11,I3, IXI3,I,F6.2)

FETURN
ENDS EJ !CT SCEROUTINE QUESYJOUTPUT ICCESS,RATE1,RATEIA, ATE2,RATE2ARAE3,
-FATE3A RSTEPC RSTEPP.REGION)

C
C THIS SUBROUTINE INTERACTIVELY QUERIES THE USER FOR INPUT DATA
C USED TO CALCULATE COSTS OF ACCESSING THE SCC NETWCRKS AND TC
C CALCULATE THE AT&T WATS COSTS (USING CURRENT AND PROPOSED RATES).
C

C
C VARIABLE DEFINITICNS
C
C ACCESS - A VARIABLE USED TO INDICATE IF CHARGES FOR CALLS TO
C ACCESS THE SCC NETWORKS APPLY.
C
C ANS - A CHARACTER VARIABLE USED TO ANSWER QUESTICFS INTEBACTIVELY
C
C LISC - A VARIABLE USED TO READ THE DISCOUNT APPLIED FOR EVENING
C AIE NIGHT AN WEEKEND RATE PERIODS
C
C DISC2 - THE DISCOUNT FACTCR FOR EVENING RATE PERICD
C
C DISC3 - THE DISCCUNT FACTOR FOR NIGHT AND WEEKENr RATE PERIOD
C
C OUTPUT - A VARIABLE USED TO INDICATE IF RESULTS OF SUBROUTINE CAIC
C ARE TO BE OUTPUT FOR EACH CALL DATA SET.
C
C RATEKX - RATE FOR CALL TO ACCESS MCI EXECUNET CR SPRINT
C 1ST POSITION - RATE PERIOD
C 1 - BUSINESS DAY
C 2 - EVENING
C 3 - NIGHT AND WEEKEND
C 2ND POSITION - FIRST CR ADDITIONAL MINJTE RATE
C NO VALUE - FIRST MINUTE RATE
C A- ADDITIONAL MINUTE RATE
C
C REGICN - GEOGRAPHICAL AREA IN WHICH DIRECT SPRINT CALLS ARE
C ORIGINATED
C
C RSTEPC - RATE STEP (CURRENT AT&T WATS TARIFF)
C
C RSTEPP - RATE STEP (PROPOSED AT&T WATS TARIFF)
C
C

INTEGER RSTEPC ,STEPPREGION
CHARACTER* 1 ANS
LOGICAL*1 OUTPUT ACCESS
RAEB1RATEl-ATl2-RAIE2A-RATE3-RATE3A-O.0

I CAL ASK I
CALL ASK 'DO YCU WANT OUTPUT FOR EACH CALL? (Y OR N) '
CALL ASK'
CALL ASK ('I WILL GIVE DATA FOR EACH CALL PLUS TOTALS'
CALL AK 'N WILL GIVE TOTALS ONLY
READ ( 13 100)ANS
IFIAN f.'Y' .AD. ANS. NE.'N') THEN

CALL ISK('IANSWER MUST BE T OR N
GO TO 1

1ir IF
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C
IF ANSE8' CUTPUT-.TRUE.
IF S 'H ) CUTPUT=.FALSE.

C
CC
2 CALL ASK('

CALL ASK (IS THERE A CHAEGE FOR THE CALL TO ACCESS
CALL ASK 'THE MCI EXECUNET AND SPRINT NETWORKS?
CALL ASK I (Y OR N)
BEAD( 13. IO0)pS

II(A S.§E.'. AND.ANS.NE.N' ) THEN
CALL ASK('ANSUER HOST Y OR N
GO TO 2

ENE IF
ACCESS=. TRUE.
IF lANS.EQ.N' I)THEN

ACCESS .FALSE.
GO TO 5

lNr IF
CALL ASK
CALL ASK 'THIS PROGRAM ASSUMES:
CALL ASK * MCI AND SERINT LOCAL ACCESS NUMBERS ARE
CALL ASK ' IN THE SAME AFEA
CALL ASK'
CALL ASK '* THE COST CF ACCESS IS BASED ON A FIRST
CALL ASK f MINUTE RAIE AND AN ADDITIONAL MINUTE PATE'
CALL ASK I'
CALL ASK 1* THE RATE PERIODS ARE AS FOLLOWS:
CALL ASK ' ---------------------------
CALL ASK 'BUSINISS DAY
CALL ASK ' 8AM 10 BUT NOT INCLUDING 5PH HON-FBI
CALL ASK -------------------------------------------
CALL ASK 'EVENING
CALL ASK t 5PM 10 BUT NOT INCLUDING 11PM SUN-FRI
CALL ASK ---------------------------------------------
CALL ASK 'NIGHT AND WEEKEND
CALL ASK '11PH 10 BUT NOT INCLUDING 8AM ALL rAYS
CALL ASK ' 8AM 70 BUT NOT INCLUDING 11PM SAT
CALL ASK I 8AM 10 BUT NOT INCLUDING 5PM SUN
CALL ASK ------------------------------------------
CALL ASK I
CALL ASK 'DO YCU STILL WANT TO CONTINUE TO ENTER DATA'
CALL ASK 'FOR CALCULATING THE COST OF ACCESSING THE
CALL ASK ISCC NETWORKS? (Y OR N)
CALL ASK I
CALL ASK I' WILL CONTINUE AND ASK FOR RATES
CALL ASK 'N WILL 'REVENT CALCULATON OF ACCESS COSTSBELAD(13, O00AI
I(ANSE .'.AND.ANS.NE.'N') THEN

CALL ASK(IASVER MUST Y OR N I)

GO TO 2
END IF
ACCESS=. TR UE.
IF (AVS.EQ.' H')THEN

ACCESS .FAL-E.
GO TO 5

iN£ IF
CALL ASK
CALL ASK 'FOR TEE DAY RATE PERIOD:
CALL ASK I
CALL ASK @WHAT IS THE FIRST MINUTE RATE?
CALL ASK '(EXAMPLE: FOR $.03 PER MINUTE INPUT .03)
READ( 3 ATEI
CALL ASK
CALL ASK 'WHAT IS THE ADDITIONAL MINUTE RATE?
CALL ASK l'(EXAEFLE: FCR S.01 PER MINUTE INPUT .01)
RIAD(13*) RATElA

3 CALL ASK'
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CALL ASK ('ARE TEE CHARGES FOR THE OTHER RATE PERIODS
CALL ASK ('CALCULATED AS A PERCENTAGE OF THE DAY DATE?:
CALL ASK(' (Y CR N)
READ 13 00)AiS
IF (A S.&E. 'T'. •AND. ANS .NE.' N') THEN

CALL ASK('ASSWER MUST Y OR N I)

GO TO 3
END IF
If (ANS.EQ. N')GO TO4CALL I ASK " II

CALl ASK I'WHAT IS THE DISCOUNT FOR THE EVENING RATE
CALL ASK ('rERIOt? (GIVE AS A REAL FRACTION.
CALL ASK ('EXAMILE: FOR A 30% DISCOUNT INPUT .3)READ( 13,*I)DISC
DISC 21.-DISC
CALL ASK ('
CALL ASK ('WHAT IS THE DISCCUNT FOR THE NIGHT AND
CALL ASK 'WEEKEND RATE PERIOD? GIVE AS A REAL
CALL ASK IFRACTION. EXAMPLE: FOA A 60% DISCOUNT
CALL ASK INPUT .6)
REID( 13, DISC
DISC3=1.-DISC
RATE2=RATE 1*DISC2
RAIE2A=RkTE1 &k*ISC2
RATE3=RATE 1*DISC3
RAIE3A=R ATBIA*CISC3
GO TO 5

4 CALL ASK '

CALL ASK :FOR TEE EVENING RATE PERIOD:
CALL ASK '
CALL ASK 'WHAT IS THE FIRST MINUTE RATE?
CALL ASK I (EXAMFLE: FOR S.01 PER MINUTE INPUT .01)
READ (13,* RATE2
C ALL ASK()
CALL ASK 'WHAT IS THE ADDITIONAL MINUTE RATE?
CALL ASK(' (EXAMPLE: FOR S.01 PER MINUTE INPUT .01)
READ (13,* RATE2A
CALl ASK
CAL ASK 'FOR TEE NIGHT AND WEEKEND RATE PERIOD:
CALL ASK '
CALL PSK ( WHAT IS THE FIRST MINUTE RATE?
CAL ASK "EXAMFLE: FOR S.01 PER MINUTE INPUT .01)
BE D (13r*RATE3C ALL ASK
CALL ASK 'WHAT IS THE ADDITIONAL MINUTE RATE? )
CALL ASK "(EXAMPLE: FOR .01 PER MINUTE INPUT .01) )
BEAD (13,1) RATE-A

i ~~~C** *********************** ****************tt**t ~ ~ i *** ) ** * *******

C
C TEE BATE STEPS LISTED BELOW ARE FROM AMERICAN TELEPEONE AND
C TELEGRAPH CO. ICC TARIFF NO. 259, 1 JAN 1984
C
C
5 CAlL ASK I I

CALL ASK 'FOR CALCULATING THE AT&T VATS COSTS USING
CALL ASK 'CURRENT RATES WHAT IS THE RATE STEP?
CALL ASK :(THIS IS THE RAIE STEP FOR SERVICE AREA 6)
CALL ASK '

CALL ASK 'RATE STATES
CALL ASK 'STEP
CALL ASK '-
CALL ASK 19 - ID, OR, WA
CALL ASK ---------------------
CALL ASK 20 - AZ, CA, MT, NT, UT
CALL ASK .....--
CALL ASK 21 AR, CO, IL, IN, IA, KS, LA "I mN,'
CALL ASK NO, NE, NN, ND, OK, SD, TX, _I, Y'
CALL ASK --
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C AL ASK Ii22 - AL, CT, DE, DC. FL, GA, KY, EF ME,'
CALL ASK ('MA, NS, NH, NJ: NY, NC, OHIO PA, RI.')
C ALL ASK C'SC, TN, VT, VA , WV
CALL ASK (-----------------------
CALL ASK (
CALL ASK ('INPUT RATE STEP (19, 20, 21, OR 22)
R!ACD13*) PSTEIC

CALL AS(NTA VALID RATE S EP
GO TO 5

ENE IF

C
C THE BATE STEPS LISTED PELCW ARE FROM AT&T COMMUNICATIONS
C FCC TARIFF NO. 2, ISSUED 3 OCT 1983, EFFECTIVE DATE POSTPONED
C INDEFINITELY.
C
C
6 CALL ASK

CALL ASK 'FOR CALCULATING THE AT&T WATS COSTS USING
CALL ASK OPROPCEED RATES, WHAT IS THE RATE STEP?
CALL ASK'I
CALL ASK 'RATE STATES
CALL ASK 'STEP
CALL ASK I' ------------------------------- I
CALL ASK ' 14 - I&, KS, NEI
CALL ASK #- --------------------------- I

CALL ASK '15 - ARt, ILI 11N, NO, ND, OK, SDI
CALL ASK - ------------------------------- I
CALL ASK '16 - COS, IN, LA. MS5. TX, WI, WYI
CALL ASK ---------------------------------
CALL ASK 17 - AL, KY, HIS, MT, NM, OH, TN
CALL ASK --------------------------------
CALL ASK '18 - AZ. CA, CT, DE, DC. FL. GA, ID. ME'S
CALL ASK MD, MA, NV, NH. NJ, NY: NC, CR, PA,'
CALL ASK 'RI. SC, UT,1 VT, VA, WA, WV
CALL ASK '- ------------------------

CALL ASK
CALL ASK 'INPUT RATE STEP (114, 15, 16, 17, OR 18)
READS1 Fi~)STEIE

CALL AS(NIA VALID RATE STEP
GO TO 6

ENE If
7 CALL ASK'O ACLTIGTEDRCCALL ASK 'O CLCLTN TEDICTSPRINT COSTS,

CALL ASK 'WHAT IS THE REGION OF ORIGINATION?
CALL ASK I
CALL ASK 'REGICN STATES
CALL ASK I'-------------------------------
CALL ASKI' 1 - CO, GA, IL, LA, NO, OR, TX, WI
CALL ASK I - - - - - - - - - -- - - - - - - - - - -
CALL ASK '2 - AZ, CA. DC, FL, MA, MD, NC, NY,
CALL ASK 'PA., WA
CALL ASK ----------------------------
CAIL ASK
CALL ASK ' (NOTE: CNLY SPECIFIC LOCATIONS IN THESE
CAlL ASK 'STATES ABE CAPABLE OF DIRECT SPRINT CALL
CALL ASK 'ORIGINATION)
CALL ASK'
CALL ASK 'INPUT REGION (1 OR 2)
READ 113 *) EGICJ

CALL AjK('NCT AVALID REGiO

ENE if
100 PFIA(A1)

BETURN
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ENE
SEJEC7 SUEROUTINE S UET

C
C THIS SUBROUTINE TAKES A CHARACTER STRING WHICH IS GIVEN
C AS TEE SUBROUTINE ARGUMENT AND OUTPUTS IT TO THE TEBMINAL.
C

CHARICTER*143 QUEST
WRIIE413,100) QESTFETURB

100 FOEMAT(1X, A43)
END

$EJECT
SUEROUTINE DISTI BAND MILES)

C
C THIS SUBROUTINE CALCULATES THE DISTANCE TO A CALLED CITY FROM
C TEE URATION FATE PERIOD, AND COST OF THE CALL
C THE RATES USeD IN THIS SUBROUTINE ARE FROM AMERICAN TELEPHONE
C ANE TELEGRAPH CO. FCC TARIFF NO. 263, 1 FEB 1984.
C
C NOTE: THE RATES USED IN THIS SUBROUTINE MUST BE THOSE FROM THE AT&T
C TARIFF IN EFFECT WHEN THE CALLS WERE ORIGINALLY MADE AND BILLED.
C

C
C ATET NTS CHARGES ARE EASED ON A RATE FOR THE FIRST MINUTE PLUS A
C RATE fOR AEDITICNAL MINUTES IN EACH RATE PERIOD. THE DURATION OF
C A CALL IS ROUNDED UP TO THE NEXT HIGHER MINUTE. COSTS ARE
C CALCULATED AT TEE DAY RATE REGARDLESS OF THE RATE PERICD, THEN
C DIECOUNTED ACCCRDING TO THI RATE PERIOD IN WHICH THE CALL WAS MADE.
C TENTHS OF A CENT ARE TRUNCATED FROM THE COSTS CALCULATED FOB EACH
C AT& FTS CALL.
C

C
C VARIAELE DEFIlNITICNS
C
C ACCDE - AREA CCrE CALLED
C
C BAND - BAND (GECGRAPHICAL REGION) FROM WHICH CALLS TO HAWAII ARE
C ORIGINATED
C
C COST - COST OF CALL
C NOTE: .0001 IS ADDED TO COST TO CORRECT FOR MACHINE ROUNDING
C ERROR.
C
C CCST1 - A VARIAELE USED 10 ADD .0001 TO COST TC CCRFECT FOR
C MACHINE RCUNEING EFBOR
C
C DISC - DISCOUNT FACTOR. AT&T OFFERS THE FOLLOWING rISCCUNTS FOR
C CALLS:
C EVENING 40 PERCENT (OR COST TIMES .6)
C NIGHT AND WEEKEND 60 PERCENT (OR COST TIMES .)
C NIGHT ANE WEEKEBD TO ALASKA AND HAWAII 55 PERCENT (OR COST
C TIMES .45) (AT&T CURRENT RATES ONLY)
C
C (NCT?: AT&T CALCULATES TEE COST OF ALL CALLS BY APPLYING THE
C E.Y RATES, MULTIPLYING BY DISCOUNT FACTOR, AND TRUNCATING
C TENTHS OF A CENT.)
C
C ICCST INTEGESED COST CE CALL TIMES 100
C
C ITCOST - INTEGEFED TEPPORARY COST (TCOST) TIMES 100
C
C (NCTE: ICOST AND ITCOST ARE USED TO TRUNCATE TENTES OF CENTS FOR
C CCEPARISON BETWEEN ORIGINAL COST (4 .0001) (ICOST) AND CALCULATED
C COST (ITCOST) Cf CALL)
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C
C MILES - DISTANCE (RANGE CF DISTANCES) TO CALLEE CITY
C 1 1-10 NIL ES
C 2 11-22 MILES
C 2 23-55 MILES
C 4 56-124 MILES
C 5 125-292 MILES
C 6 293-430 MILES
C 7 431-925 MILES
C 8 926-19 1C MILES
C 9 1911-3000 MILES
C 10 3001-42!0 MILES
C 11 4251-5750 MILES
C
C *NCTE: MCI AND GTE SPRINT USE DISTANCE RANGES OF 56-70 AND 71-124
C WHILE AT&T USES 56-124. COSTS FOR ALL MCI AND GTE SPRINT CALLS
C IN THE 56-124 RILE RANGE ARE CALCULATED AT THE 71-124 RATES.
C
C MIN - LENGTH OF CALL IN MINUTES
C
C NMIN - ADDITIOFAL MINUTES (TOTAL MINUTES LESS 1 MINUTE) THIS IS
C NECESSARY SINCE AT&T AND SPRINT CALLS ARE BILLED BY FIRST
C MINUTE TIMES FIRST MINUTE RATE PLUS ADDITIONAL MINUTES TIMES
C ADEITIONAL MINUTE RATE
C
C PERIOE - RATE PERIOD
C 1 = BUSINESS DAY
C 2 = EVENING
C 3 = NIGHT AND WEEKEND
C
C ICCSI - TEMPORARY COST (CALCULATED COST OF CALL)
C
C
C

INTEGER ACCDE ICOST IICCST
INTEGER*2 LANB PERI6D
CHARACTER*13 PlACE
LOGICAL*1 FLAG J ,l
CCMMCN /B/MIN(£0OO) PERIOD (2000),PLACE(2000) ,ACODE(2000)
-NNZ (2000) ,COST 42000f, FLAG

C
C THE FCLLOWING ISO STATEMENTS ADD .0001 TO COST TO ACCOUNT FOR
C MACHINE ROUNDING ERROR AND CALCULATE AN INTEGEPED VALUE CF COST
C TIMES 100 (ICOSI) TO CCMPARE WITH CALCULATED VALUES OF IICOST
C TO DETERMINE TE DISTANCE RANGE.
C

COST 1=COST (I) +.C001
ICCST=IFIX (COST1*100.

NMIN=MIN (I)-i
MIIES=O

C
IFIPERIOD I .E . DISC=.6
IF (PERIOD I E .3 DISC-.6

IF4 (ACODE I .E.808. OF. ACODE (I) .EQ.907)
C .A*r** RI* D II.E.3)DISC. 45

C THE RATES USED IN THIS SUBROUTINE MUST BE THOSE IN EFFECT WHEN
C TEE CALLS WERE CRIGINALLY MADE AND BILLED.
C

C
C CAICULATION OF EISTANCE (BAND) FOR CALLS TO HAWAII.
c
C SINCE CALLS TO HAWAII ARE BILLED BY BAND AND NCT FILES THIS
C PART OF THE SUEBCUTINE MAKES AN ASSUMPTION CONVERTING BAND I
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C TO EMILES=9 BANr 2 TO MILES;1O, BAND 3 TO MIIES-11 TO PERMIIT
C CALCULATIN5 THE COSTS CE THESE CALLS VIA OTHER CAFRIERS IN
C SOEBOUTINE CALC AND CALC2
C

IF (ACCDE(I). EQ.E08) THEN
C

ICcST=(.74+ (NMIN*.L49) )*DISC+.OO01
IICOS -IFIX (TCCST~loD.

C IF(ITCOST.EQ.ICCST)THEN;EAND=1;NIILES=9;END IF

ICCST=(.76+ (NEIN*.53b )*DISC+.0001
IICOS'I=iFIX (TCCST*10 .

C IFEITCOST.EQ.ICCST)THEN ;EAND=2;IIILES=10;END IF

7CCST=(.79+(N.'IN*.55) )*DISC+.0001
IlCCS7=IFIX (TCCST*100.j
IF ITCOST. EQ. ICCST) THEN; EAND3; MILES~1 ;END IF

C
GO IC 10
ENr IF

C
C
C

C
C CAICULATION OF EISTANCE (MILES) FOR CALLS TO ALASKA
C

IF (ACODE (I).EQ.907)THEN
C

lCCSI=(.62+ (NMIF*.43p)*DISC,.0001
ITCOST=IPIX (TCCET*1
IF (IICOST.EQ.ICCST)MIIES=7

CCS;1.6L4. NMI!N*.L6 )*DISC..0001
IICOST-IFIX TCCSI *10 .)

C IF(IICOST.El.ICCST)MILES=8

'ICCST=(.74(NI1 *54 *DISC4.0001
ITCO.S IlIFI XITCCST*100.)
IFfIICOST.E0.ICCSI)MIiLS ~

C
ICCST=( 79+ (NMIN*.62) )*DISC+.O001
IICOSI=IFIX (TCCST;100.

c IF4ITCOST.EQ .ICCST)MILES10

7CCSI= .874 NMI b*. 70) ) *DISC+. 00 01
ITCOST=IFIX (TCCST* 100.
IF fICOST. EQ.I CCST)MI lESz11
GC TO 10
ENE If

C
C CALCULATION OF EISTANCE (MILES) FOR ALL CALLS EXCEPT TO HAWAII
C ANE ALASKA

C CCS=(32. NMIIN*.1 6 ) )*DISC+.0O0l

IF(COST.FI .CCST) NILkS

IF(ITCOST.2M.CCOST)MI isu2

'ICCST=(.4+(NMIE*.28))*DISC+.0001
IICOSIZiFIX (TCCST*100.

If EITCOST. EQ .ICCST) MILE6-3
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C
ICCST=(.57+(N 1N*.37) )*DISC+.0001
IICOSI~iFIX (TCCST1 00

C IFICoST.EQ.ICCST)5ILlS=4
ICCST z( 58+ N M IN* 3 9 bl*DlSC+.OO0l

IE IICOST.EQ.ICCST)HILES=5
C

ICSFXTCCST;(.5 94 M! !.4))*DISC+. 0001

IF (IlCOST. EQ. ICCST) MIAiS=6
C

ITCOST4iFIX (TCCST*l100 C4 00
IF (I7COST. EQ. ICCST) MILES =7

C
ICCST=( 64+ (NMIN* L4))*DISC+.0001
IICCOSI1F1X TCCST*100.)=
IF II COST. EQ. ICCST) NI LS

C
ICCST=(.74+ (NMIN*.L49b!*DISC+.0001

ITCOST11F1XTCCST* 100
IF (IICOST. EQ. ICCST) M2ILES=

C
lCCSflz(.76+ NMIV*.51) )DISC+.0001
ITCOST~iFIXR~CCST*1 100.oIF (I COST. EQ. ICCST) MI I=1

C.
ICCST=(.79+ (NI IN*.53) ) DISC+. 0001
ITCOST~iFIX (TCCST*100)
IF (IICOST. EQ. ICCST) MIL =1 1

C
10 CC!(TIrUE

FETUR N
ENE

$EJECT
StIEBOUTINE CALC(I BANCDMILES RATElf ,ATEIA, RA'152 RATE2A,FATE3,
-RAIE3A,DISC2,DISC ,CosT,COS 2,COST A,COST3,COST3A,
-CSUMO,CSUM 1,CSU!2 CSUM2ACSUM3 CStIM3A
-NIN11 MIN12,MIN13 MIN211 I1N22i 111231 I1N212 NIN222 M1N232,

-MIN31; IIIN323 I3)

C
C. THIS SUBROUTINE CALCULATES THE COST OF EACH CALL IF IT WERE IADE
C VIA AT&T MTS (IFOPOSED RATES), MCI 2XECUNET AND SPRINT IBASED
C ON DURATION OF CALL. RATE PERIOD. MILEAGE i.ND FCR MCI rXECJNET,
C NETWOFK OR NON-NETWORK CITY) * AND SUMS TH COSfS CF CALLS (WITHIN
C EACH RATE PERICE NETWORK OR NON-NETWORK CITY) FCF EACH CARRIER
C FOR USE IN THE Af&T WATS MCI WATS AND DIRECT SPRINT COST
C. CALCULATIONS PERFORMED, 14 SUBROUTI E CALC2.
C
C RATES USED IN TFIS SUBROUTINE ARE FRO1M THE FOLLOWING TARIFFS:
C
C AT&T MTS (PROPOSED RATES)
C
C AT9T COMMUNICATIONS TARIFF FCC NO. 1, PP 56, 59, ISSUED
C 3 OCT 1983, EFFECTIVE DATE POSTPONED INDEFINITELY.
C
C MCI EIECUNET
C
C MCI TELECOMFUNICATIONS CORPORATION TARIFF FCC NO.1, P 19,
C 1 APR 19E..
C
C SPEINT
C
C GTE SPRINT CCMMUNIC'ATIONS CORPORATION TARIFF FCC NO. 11, P 3U,*
C 5 JAN 19e4.
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C
C

C
C METHODS OF APPLYING THE TARIFFS ARE DESCRIBED EELCW.
C
C AT&T MTS AND SEFINT CHARGES ARE BASED ON A RATE FOR THE FIRST
C MINUTE PLUS A RATE FOR ADDITIONAL MINUTES IN EACH RATE FERICD
C WHILE MCI EXECUNET HAS A SINGLE RATE FOB ALL MINUTES IN A RATE
C PERIOE. ALL OF THESE SERVICES ROUND UP THE DURATION OF THE CALL
C TO THE NEXT HIGHER IIINUTE--THEY BILL IN ONE MINUTE INCREMENTS.
C AT&T MTS COSTS ARE CALCULATED AT THE DAY RATE, REGARDLESS OF BATE
C PERIOD THEN DISCOUNTED ACCORDING TO THE RATE PERIOD IN WHICH THE
C THE CALL WAS MADE. (THE DISCOUNTS ARE 40 PERCENT FOR THE EVENING
C RATE ERIOD ANE 60 PERCENT FOR THE NIGHT AND WEEKEND RATE PERIOD.
C A 55 PERCENT DISCOUNT IS APPLIED TO CALLS TO ALASKA AND HAWAII
C DUFING THE NIGHT AND WEEKEND RATE PERIOD UNDER THE CURRENT TARIFF.)
C SPRINT SERVICE IS DISCOUNTED BASED UPON TOTAL DOLLAR AMOUNT OF THE
C BIIl. MCI EXECPINET HAS SEPARATE RATES FOR CALLS TO NETWORK AND
C NCN-NETWORK CITIES. TENTHS OF A CENT ARE TRUNCATED FROM THE COSTS
C CALCULATED FOR EACH AT&T MTS CALL AND ARE ROUNDEE FOR EACH MCI
C EXfCUNET AND SPRINT CALL.
C

C
C VAIAELE DEPINITICNS
C
C ACCDE - AREA CCrE CALLED
C
C EAND - BANE (GECGRAPHICAL REGION) FROM WHICH CALLS TO HAWAII ARE
C ORIGINATE
C
C COST - COST OF CALL
C
C COS I - COST OF CALL IF MADE VIA AT&T MTS (PROPOSED RATES)
C COST2 COST Of CALL IF MADE VIA MCI EXECUNET
C COST2A - COST CF CALL IF MADE VIA MCI EXECUNET (INCLUDING COST
C OF CALL TO ACCESS)
C COET3 - COST OF CALL IF MADE VIA SPRINT
C COST3A - COST CE CALL IF MADE VIA SPRINT (INCLUDING
C COST OF C\LI TO ACCESS)
C
C CSMO - SUM OF ORIGINAL AT&T MTS CALLS
C CSEM1 - SUM OF COSTS CF CALLS MADE VIA AT&T MTS (PROPOSED RATES)
C CSUM2 - SUM OF COSTS OF CALLS MADE VIA MCI EXECUNET
C CSIM2A - SUM CF COSTS OF CALLS MADE VIA MCI EXECUNET (INCLUDING
C CCSTS OF CAIlS TO ACCESS)
C CSUM3 - SUM OF COSTS OF CALLS MADE VIA SPRINT
C CSEM3A - SUl OF COSTS OF CALLS MADE VIA SPRINT (INCLUDING
C COSTS OF CALLS TO ACCESS)
C
C DISC - DISCOUNT FACTOR. AT&T OFFERS THE FOLLOWING DISCCUNTS POR
C CALLS:
C EVENING AO PERCENT (OR COST TIMES .6)
C NIGHT ANr WEEKEND 60 PERCENT (OR COST TIMES .4)
C
C (NCTE: AT&T CALCULATES TEE COST OF ALL CALLS BY APPLYING THE
C A Y RATES, MULTIPLYING BY DISCOUNT FACTOR, AND TRUNCATING
C TENTHS OF A CENT.)
C
C DISC2 - THE DISCOUNT FACTCR FOR EVENING RATE PERIOD
C
C DISC3 - THE DISCOUNT FACTOR FOR NIGHT AND WEEKEND RATE PERIOD
C
C FLAGUX) - AN AFFAY USED TO INDICATE IF THE ARFA CODE ANC PRFFIX
C oF THE CALL ARE ON THE SCC NETWORKS
C FLAG|1) = MCI
C FLAG12) = GTE SPRINT
C
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C I - THE NUMBER OF THE CALL IN THE ARRAY OF CALL DATA
C
C ICCSTI - A TEMPORARY VALUE OF COST TIMES 100 USED TC TRUNCATE
C TENTHS OF CENTS
C
C MILES - DISTANCE (RANGE CF DISTANCES) TO CALLER CITY (CALCULATED
C IN SUBROUTINE DIST)
C
C MIN - LENGTH Of CALL IN MINUTES
C
C MINXXX - SUM OF MINUTES
C 1ST DIGIT - CARRIER
C 1 - AT&T
C 2 - MCI
C 3 - GTE SPRINT
C 2ND DIGIT - FATE PERICD
C 1 - BUSINESS DAY
C 2- EVENING
C 3 - NIGHT AND WEEKEND
C 3RD DIGIT - EETWORE/NCN-NETWORK
C 1 - TO NETWORK CITY
C 2 - TO NC0-NETWCRK CITY
C 3 - TO ALASKA OR HAWAII NON-NETWORK CITY (GTE SPRINT CNLY)
C NO 3RD DIGIT - AT&T
C
C NMIN - ADDITIONAL MINUTES (TOTAL MINUTES LESS 1 MINUTE) THIS IS
C NECESSARY SINCE AT&T AND SPRINT CALLS ARE BILLED BY FIRST
C MINUTE TIMES FIRST MINUTE RATE PLUS ADDITIONAL MINUTES TIMES
C ADITIONAL MINUTE RATE
C
C NCMCI - NUMBER CF CALLS UNABLE TO PLACED VIA MCI (TC ALASKA)
C
C tCMIN - TOTAL MINUTES OF CALLS UNABLE TO BE PLACED VIA MCI
C (TC ALASKA)
C
C PEFIOr - RATE PERIOD
C 1 = BUSINESS DAY
C 2 = EVENING
C 3 = NIGHT AND WEEKEND
C
C RATEXX - RATE FCR CALL TO ACCESS MCI EXECUNET CR SPRINT
C 1S POSITION - RATE PERIOD
C 1 - BUSINESS DAY
C 2 - EVENING
C 3 - NIGHT AND WEEKEND
C 2ND POSITION - FIRST CR ADDITIONAL MINUTE RATE
C NO VALUE - FIRST MINUTE RATE
C A - ADDITIGNAL MINUTE RATE
C
C
C

INTEGER ACCDE
INTEGER*2 EAND PERIOD
CHARACTER*13 PIACE
LOGICAL*1 FLAGJwl
CCMMCN /B/MIN('0o0) PERICD(2000),PLACE(2000),ACODE(2000),

-NNI(2 00)COST 2000) FLAG
DIF]ENSION lIN3 1__(4), A1N323(4 MN333(4)C*I*****NSION ****N* 3 ***,*I33( MN******************

C
C TEE FCLLOWING <IF> STATEMENT INITIALIZES THE VARIABLES IF THE DATA
C BEING TRANSFERFED TO THIS SUBROUTINE IS FOR THE FIRST CALL IN
C THE SET OF DATA
C
C IF (I.EQ. I}THENCSUMO= SUMi=CSUM2=CSU2A=CSU3=CSUM3A=0.0

MINil =MIN12=EIN13=0
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MIN21 1=MIN22 1=MIN231=0
MI N21 2=1I N222=MIN2 32=0
M IN31 1- MIN3;1=M1N331=0
MI N31 2=MIN3 22=MIN3 32=0
NOMCI=O
COBIN=0

CO 1 J= 1 4
1 MI N313 (J =MIN323 (J)=MIN333 (J)=0

ENL If

C
C CALCULATION OF ADDITIONAL MINUTES
C

NMIN=MIN (I)-I

C* * * * * * * * ** ATST MITS COST CALCULATION (PROPOSED RATES) ***********
C
C

IF AEESIODI .2)DISC=.6If (PERIOD I)* 3DISC=.4

C
C TEE ECLLOWING CALCULAIICN APPLIES IF THE CALL IS (MADE VIA ATST
C MIS) 70 HAWAII.
C
C

II(ACCDE4(I)EQ.E08)THEN
IF(BA ND.. ST1. 73+ NMIN* 43) *DISCIF (BAND.EQ. 2)COST1=(.75+(NIN*.45 *DISC
IF(BAND.EQ.2)COST1=(.78 (NMIN*.L47 *DISCC

C*****SUM OF MINUTES IN EACH RATE PERIOD********************************
C****EOB USE IN EIRECI SPRINT CALCULATION************************ * * * ***
C******FCR NON-NETWOBB CALLS TC ,AWT * ** 4*44**4*4*4*4
C

IF IFLAG (2) )GC TO 10
DO 2J=14
N=J+7
IF (PER 10 1I) EQ.1.AND.MILES.EQ.N) MIN313 PI=MN313 3 +MIN III
IF (PERIOD I .EQ.2. AND.MILES. EQ. N)IN323 3) =MI1N323 3 +MIN

2 IF (PERIO (1 . EQ.3.AND.MILES.EQ.N) MIN333 ( =MIN333 3 +MIN I
GO TO 10

ENr IF

C
C IRE FCLLOWING CALCULAIICN APPLIES IF THE CALL IS (MADE VIA AT&T
C MIS) TO ALASKA.
C
C*****SUM OF MINUTES IN EACH RATE pER********************,**********
C****FOR USE IN DIRECT SPRINT CALCULATION********************************
C********FOR CALLS TO ALASKA*4******* ****** ,**** ***44**4
C
C

IF (ACCDE (I1. E81907)THENIf MILE. E .7) J=l
IF (MILES.! .8 J=2
Ii (MILES. E .9 J=2
IF (SILES. E ) =3
11 MILES. .11 J=4
IF (PERIOD(I).EQ.) MIN313(J) =MIN313(J) MIN(I)
If PERIOD(I).EQ.2) MlN3231 (3)=MI N323 +MIN I
IF(PERICD (I).EQ.3 MIN333 )=MN333 ( IN I
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ENEt If

C*****COST ACITC4**4********4****4********

IFIHILES.EQ.1) CCST .31+ NMN*.16 *DISC
If ILES.EQ.21 CCST1= .39+ NMIII'.22 *DISC

IF MLES.Q.3CCST1= '.47+ NMIN*.28 *DISCiI IIES.EC.j CCST1= .56+ NNIN*.32 'DISC
If(MILES.EQ.5) CCST1=(.57. NMIN*.34 *DISC
IF I IES.EC.6) CCST1= (.58+ NMIN*.35 'DISC
If(MILES.EQ.7) COST1= (.61+ NMIN'.35 *DISC
IF(NILES.EQ.8) CCST= (.63' NMIN'.38 *DISC
If (MILES.EQ. 9bCCST1= (.73+ NIIIN'.43[ *DISC
]F(MILEs.EQ.1 I COST 1= (.75+ (NMIN*.45 ) 'DISC

10 1F1 MIIES.EQ.11)COST1= .78+ (NNIN'.'47 * DISC
C
C THE FCLLOWING IWO0 STATEMENTS TRUNCATE TENTHS OF C!N'IS OF COST
C CALCULATED FOR AT&T MTS (PBOPOSED RATES)
C

ICCSI1=IFIXf((CCST1+.OOO1) '100.)
CCST1=ICOST /1CC.

C***SUM Of ORIGINAL COSTS OF CLS*4*******44*444***
C

C4* * 444***4*44** ******* ***4** 44*4*44 44 ***4

C**'**SUNi OF COSTS OF CALLS WITH PROPOSED AT&T fITS RATES************
C

CsU1=CSUN1+COsT1

C****SUl OF MINUTES IN EACH RATE
C

IfJ(PEPIOD (I).E.)MIN11=MINh11+MIN IIFIEEBIOD (I)EC.2) MN12=EIN12+NIN (I)j

C

C***** MCI EXECUNET COST CALCULATION ***444*4*4***4
C
C

C***** TO A NEIU1ORK CITY *******t***4***4**4**

C

IF (FLAG 1) )THEN
IFFRICD (I).EQ.1) THEN
IF (NILES.EQ.1) COST2=.1536* MIN I)
IF (MILES EQ.2) COST 2=.210 0NI 1I
IF (MILES.EQ.3) C05T2=.2700MIN (I
IF (MILES.EQ.U) COST2=.3280'MIN If
IF (NILES.PQ.5) CCST2=.3424*MIN If
IF MILES.!Q.7) CCST2=.3744MI NI
IF MILES.!Q.6) CCST2=.3634N*IN1 I~
IF (MILES.! N.8) C05T2=.3840*MIN
IF MILES.!Q .91 COST2=.432O*NIN
IF MILES.!Q.10) C0T2-.4320*MN (Il

C SUP NF IN211 FOR USE IN SUBROUTINE CALC2
C
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MIN 211WMIN21 1+M IN (I)
C
C COST PLUS COST CF CALL TO ACCESS
C THE 4IFIX...) 1CRTION OF THIS STATEMENT TRUNCATES TENTHS OF CENTS
c CE COST FOR CALL TO ACCESS
C

COST2A=COST2+(IFIX((RATE1+(NMIN*RATElA)*.OOO1)*100.)/100.)
GO TC 20

IE IF

C*****COST CALCULATICN FOR EVENING RATE PERIOD CL***********
C

IF (PER IOD (I) .EQ.2) THEN
IFMILES.EQ.1) COST2=.0922* "IN I

IF MILES.EQ.21 COST2=. 1260* NI N I)
IF MILES. Q.3) CCST2=.1319*NIN I)
IF MILES. Q.4 CCST2=.1536*IIN I)
IF MILES.EQ.51 COST2=. 16 14*MIN I)
IF MILES.EQ.6i COST2=. 1774*MIN I
IF MILES.EQ.6 ICC5T2=.1728*MINI
IF MILES.EQ.8) CCST2=.1816*tiINI
IF MILES .EQ.9 CCST2=.2029*MINI
IF MILES.EQ.1 ) COST2=.2029*MI% (
IMILES.~.1 C05T2=.2029*iIN $Il

C SUN OF 11IN221 ECR USE IN SUBROUTINE CALC2
c

c MIN221=NIb221+MIN (I)

C CCST PLUS COST CF CALL TC ACCESS
C TEE (IFIX..) PCRTION OF THIS STATEMENT TRUNCATES TENTHS OF CENTS
C CF CCRT FW~CAIl TO ACCESS
C

COST2A=CCST2+(IFIXU(RATE2+(NMIN*RATE2A)+.OC01)*10C.)/100.)
GO TO 20

END IF

C*****COSIl CALCULATICN FOR NIGHT AND WEEKEND RATE PERIOD CALL************
C

IF(PERIOD (I)EQ.3) THEN
IF(MILES.EQ.1) COS L-.0614*"I N(I)
IF MILES. Q.2) CCST2=.084 0*MIN (I
IF MILES. Q3) COST2=. 108 O*lIN (
IF M.ILES.EQ.U) COSI2=.1194*MN (I)

IF MILES. Q.5 CCST2=.1255*MIN (I
IF IILS. 0.6COST2=.13434*8IN I

IF MNILES.EQ.7 C0512. 1L112*IIN (I
IF MILES.EQ.78 CCS12=. 1LI12*MIN (I
IF 1ILES.EQ .9 COSI2=.1579*MIN (I
IF MILES.EQ.1 I COST2=.1579*MIN (I)
IF (MILES.EQ.11) COS12=.1579*MIN (1)

C SUM OF MIN231 FOR USE IN SUBROUTINE CALC2
C

MIN231=M1N231+M IN (I)
C
C CCST PLUS COST CF CALL TO P.CCESS
C THE (fII!... ICRTION OF THIS STATEMENT TRUNCATES TENTHS OF CENTS
C Cf ST FOC All, TO ACCESS
C

COST2A=CCST2+(IFIX ((RATE3+ (NNIIN*RATE3A) *.OCO1) *100.) /100.)
GO TC 20

END IF
END IF

C****~~~*TO A NON-NETWORK CITY ******************
C
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C*****COST CALCULATICN FOR DAY RATE PERIOD CALL****$e************
C
C SINCE MCI DOES NOT OFFER SERVICE TO ALASKA, THE FCLLCWIFG <IF>
C STATEMENT SUMS THE NUMBER AND TOTAL MINUTES OF CALLS UNABLE TO
C EE COMPLET-D TC ALASKA FOR OUTPUTC IP(ACODE(I) .EQ.907) THEN

NO MCI= NO MCI ; 1
NOMIN=NOrl b MIN (I)
COST2=0. C
COST2A=O. 0
GO TO 20

END IF
I (PER IOD(I).EQ.1) THEN

IF NILES.EQ.1 CCST2=. 1536*MIN I
IF MILES.E0.2 COST2=.2100*MIN I
IF MILES.EQ. 3 CCST2=.2700*MIN I
IF MILES.E8*. CCST2=.3600*MIN I
IF MILES. Q.5 COST2=.3800*MIN I
IF MILES.EQ.6 CCST2=.4100*MIN I
IF MILES.EQ.8 COST2=.4200*MIN 1
IF MILES.EQ.7 CCST2=.4300*MINJI
IF MILES.EQ.9 CCST2=.4800*MIN I
IF MIL ES.1Q.10) COS12=.4800*MI(
IF MILES 11) COST2=.4800*MINI)

C SUM OF MIN212 FCR USE IN SUBROUTINE CALC2
C

fI N2 12=MIN212+MIN (I)
C
C CCST ELUS COST CF CALL TC ACCESS
C TEE (IFIX...) PCPTION OF THIS STATEMENT TRUNCATES TENTHS OF CENTS
C CF CCST FOR CAll TO ACCESSC COST2A=CCST2+ (IFIX ((RATE1+(NMIN*RATEIA) 4.0G01)*100.)/100.)

GO TO 20
ENE IF

C*****COST CALCUIATICN FOR EVENING RATE PERIOD CALL**********************
C

IF (PERIOD(I).EQ.2 THEN
IF MILES.EQ. 1 C0512=.0922*MINI
IF MILES.EQ.2) CCST2=.1260*MIN I)
IF MILES. EQ 3COST2=.1620*MIN I
IF MILES.EQ 4 COST2=.2160*MIN I
IF MILES.EQ. 5 CCST2=.2280*MIN I
IF MILES.EQ.6 COST2=.2560*MIN
IF ZILES.EQ.6 C0ST2=.2520*MIN
IF MILES.EQ.8 CCST2=.2580MIN
IF MILES. Q.9 COST2=.2880*MIN I
IF MILES.EQ.10 COST2=.2880*MI,
IF MILES.EQ. 11COS2=.2880*MIN Ii

C SUM OF MIN222 FOR USE IN SUBROUTINE CALC2
C

MIN222=M IN222+M IN (I)
C
C CCST PLUS COST OF CALL TC ACCESS
C THE (IFIX...) ICRTION OF THIS STATEMENT TRUNCATES TENTHS OF CENTS
C CF CCST FOR CALL TO ACCESS
C COST2A=CCST2(IFIX((RATE2+(NIN*RATE2A).0001)*100.)/100.)

GO TO 20
END IF

C*****COST CALCULATICN FOR NIGHT AND WEEKEND RATE PERIOD CALL************C
IF (PER IODAI) .EQ 3) THEN

IF(MILES.iQ.i)CCST2=.0614*MIN(I)
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IF ILES. .2 COST2=.0840*MI 1
IF MILES.E.3) CCST2=.1080*MIN (I
IF MILES.! .4 COST2=.1440*MIN (I
IF MILES. Q.5) CCST2=.1520*MIN (I
IF MILES.!Q.6) COST2=.1640*MIN (I
IF IIILES.EQ.7) COST2=.1680*MIN I
IF MILES E8.8) CCST2=.1720*MIN
IF MILES.!Q.91 COST2=.1920*MINI
IF MILES .EQ.1O) COST2=.1920*MI M)
IFMILES. N.11) COST2=.1920*MIN (I)

C SUE CF MIN232 FCR USE IN SUBROUTINE CALC2
C

c ~MIN232=MN1N232+MIN (I).
C CC5I PLUS COST CF CALL TC ACCESS
C TEE (IFIX...) rPCRTION OF THIS STATEMENT TRUNCATES TENTHS OF CENTS
C CF CCST FOB CALL TO ACCESS
C

COST2k&CCT2+(IFIX4(RATE3+(NMIN*RATE3A)4.OC01)*100.)/100.)
GO TO 20

ENE IF
20 CCVTINUE

C SUM Of COSTS OF CALLS VIA MCI EXECUNET
C

CSUM2=CSUM 2+COS72
C
C SUM CE COSTS OF CALLS PLUS ACCESS COSTS
C

CSUM2A=CSUM2A+CCST2A
C

C********** SPRINT CCST CALCULATION ************~****

C THIS CALCULATICN ASSUMES THE LOWEST TARIFF RATE (CVER $200 TOTAL
C LCNG EI5TANCE EILL) * THIS IS A VALID ASSUflPTICN FOB NEARLY
C ALL MILITARY INSTALLATIONS.
C

C*****COST CALCULATICN FOR rAY RATE PERIOD CL*************
C

If (PEFIOD (1)J.EC. ) THEN
IF (MILES. Q.1) COST3= (.2024+ NMIN*.T426
I(MILES.EQ.2) COSTJ (.668+ NIIIN*. 1987
IF (MILES. EQ.2) COST 3= .3312+ NMIN*.2539
IF (MILES. EQ.4) COST 3= .4048+ NMIN*.3091
IFR(ILES.EQ.E) COST3= .4232+ NMIN*.3238
IFIMILES.EQ.6 COST3= .44+ NMIN*.335
IF IILES.EQ.1 COST 3= .474+ NMIR*.35
IF (MI LES. EQ.E COST 3 .4876+ NMIN*.3606
IF IMI LES. EQ9 COST3= .5612+ 4MIN*.4085
IF (MILES.EQ .1 COST3= ( .5796+ (NMIN*.4269
IF (MI LES.EQ .11 C0ST3= (.980+ (NMIN*.4 453I

C
C CCST ELUS COST CF CALL TC ACCESS
C TEE (IFIX...) TORTION OF THIS STATEMENT TRUNCATES TENTHS OF CENTS
C CF CO ST FOB CAII TO ACCESS

C COST3A-CCST3+(IFIX((RATE1+(NMIN*RATE1A)4 ocV1)*1OC.)/100.)

C SUM OF MIN311 ICR USE IN SUBROUTINE CALC2
C

IF (FLAG (2)) THEN
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MIN31 1-MIN31 1+HIN (I)
GC TO 30

END IF

C If CALL IS TO ALASKA OR HAWAII (NON-NETWORK) MINUTES HAVE
C ALREACY BEEN SUIMED AT BEGINNING OF PROGRAM
C

IIC ODE(I) . E.808.OR.ACODE(I).EQ.907)GO TO 30

C SUM OF MIN312 FCR USE IN SUBROUTINE CALC2
C

MIN312-NIN3 12+8IN (I)
C

GO TO 30
ENt If

C

C*****CCST CALCUlATICN FOR EVENING RATE PERIOD CALL**********************
C

IF (PERIOD (I) . EC.2) THEN
IF IMILES. EQ .1 COST 3= (.1170+ (NMIN*.0830
IF MILES.EQ.2) COST 3= .1530+ (NMIN*.1134
IF (ILES. EQ. COST 3= .1800+ (NMIN*.1341
IF MILES.EQ.4) COST3 = .2430+ (NMIN*. 1798
If MILES.EQ.5 COST3= .2610+ (NMIN*.1935
IF MILES.EQ.6 COST3 = .2790+ NNIN*.2016
IF MILES. EQ.7 COST3= .2880+ NMIN*.2097
IF MILES. E.E COST3= .2970+ NMIN* 2151L ! L Z. E 9)C 3-- , C;n !f I: 23 33f
IF '!ILES.E. 1I COST4= '.3240+ (NMIN*.2524
IF (MILES.EQ.1) COST3=(.3420+ (NMIN*.2619C

C CCCI PLUS COST CF CALL TC ACCESS
C TfE (IFIX...) ECRTION OF THIS STATEMEh4T TRUNCATES TENTHS OF CENTS
C CF CCST FOE CAll TO ACCESS
C

COST3A=CCET3+(IFIX((RATE2+(NMIII*RATE2A)+.00C1)*10C.)/100.)

C SUP OF MIN321 FCR USE IN SUBROUTINE CALC2
C

iF ( {2) THEN E
',! TV I, = - T N -2 1 +.M TJ {T)
GC TO 30

EN D IF

C IF CALL IS TO ALASKA OR HAWAII (NON-NETWORK) MINUTES HAVE
C ALREADY BEEN SUPMED AT BEGINNING OF PROGRAM
C

IF |ACODE(I).EQ.808.0R.ACODE(I).EQ.907)GO TO 30

C SUP CF MIN322 ECR USE IN SUBROUTINE CALC2
C

MIN322=MIN322+I'J (I)
C

GO TO 30
ENr IF

C

C*****CGc7 ,ALCULATIC " ': ' '1!HT R,:D "E,-,, ,ATE P-E-."IO_ CALL************
C

If (PERIOD(I) . EC.3) THEN
IF(MILES. EQ.1) CO13 (.0528+ (NMIN*.0527
IF IMILES.EQ.2) COST 3= (.0704+ fNIN*.0703
IF (MILES. EQ. ) COST 3= (.1232+ (NMIN*.0950
IF MILES.EQ.4) COST3- (.1584+ (NMIN*.114J3
IF (MILES. .5J COST 3= (.1672+ (NMIN*.1267
IF MILES.E .6) COST3f(.1760+(NMIN*.1346
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IF (ILES. EQ.7) COST3= .1848. NIN*. 136))
]F (MILES. EQ.E) COST3= .1936 (NMIN*.1390)}
IF (MILES.EQ.9COST3= (.2112+ (NMIN*.1521fl
IF (MILES.E .10) COST3= (.2200+ (NMIN*.1645)
IF (MILES. EQ. 11) COST3= .2288+ (NMIN*.1707) )

C
C CCSI FLUS COST CF CALL TC ACCESS
C THE (IFIX...) ICETION OF THIS STATEMENT TRUNCATES TENTHS OF CENTS
C cF cCST FOE CALL TO ACCESS
C

COST 3A=CCST3+ (I FIX ((RATE3+(NMIN*RATE3A) +.OC01)*100.)/100.)

C SUP Of MIN331 FOR USE IN SUBROUTINE CALC2
C

IF (FLAG 2)) THEN
MIN331= IMN331+MIN (I)
GO TO 30

END IF

C IF CALL IS TO ALASKA CR HAWAII (NON-NETWORK) MINUTES HAVE
C ALREACY BEEN SUMMED AT BEGINNING OF PROGRAM
C IF (ACODE(I .E.80O.0.ACODE(I .. 9OT) GO TO 30

C SUM OF NIN332 FOR USE IN SUBROUTINE CALC2
C

MIN332=MIN33--2+MIN (I)
C

GO TO 30
ENr IF

C
30 CCNTINUE

C SUP OF COSTS OF CALLS VIA SPRINT
C

CSUM3=CSUM3+COST3
C
C SUM CF COSTS OF CALLS PLUS ACCESS COSTS
C

CSUM3A=CSUM3A+CCST3A
C

FE'IURN
E 11 rSEJ E CT SUEPOUTINE LINES4 MIN1 1)

cC THIS SUBROUTINE CALCULATES ERLANGS OF CALLS DUSING THE

C EUSY HOUR AND CUTPUTS NUMBERS OF LINES AND GRACES OF SEEVICE
C (CALCULATED USIbG THE ERLANG B EQUATIONs(SEE SMITH, SYDNEY F.
C TELEPHONY AND TELEGRAPHY OXFORD UNIVERSTY PPESS r 18C 106g.))
C FOE USE IN DETEMINING HCW MANY WATS OR ACCESS LINES TO 5SE
C IN CALCULATING THE COSTS OF AT&T WATS, MCI WATS, AND DIRECT
C SPFINT.
C
C NOTE: THIS SUEROUTINE ASSUMES AN AVERAGE OF 22 EUSINESS DAYS IN
C A CNTH AND APEFOXIMATELY 17 PERCENT OF ALL CALLS MADE DURING THE
C BUSINESS DAY (E HOURS) CCCUR DURING THE BUSY HCUR.
C
C TBE EFLANG B ECUATION IS:
C
C N
C ERL / N!
C B=
C 2 N
C 1 EPL + EL /2!... ERL /N!
C

C
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C VARIAELE DEFINITICNS
C
C E - BLOCKAGE (GRADE OF SERVICE) - PERCENTAGE OF CALLS NCT CCMPLETED
C
C ERL - ERLANGS CF TRAFFIC DURING THE BUSY HOUR
C
C FACTOR - A FUNCTION WHICH CALCULATES THE FACTORIAL CF THE ARGUMENT
C
C RIN11 - TOTAL MINUTES OF CALLING DURING THE DAY RATE PERIOD
C
C N - NUMBER OF VATS OR ACCESS LINES
C
C X - A TEMPCRARY VARIABLE USED IN THE B CALCULATICN FOR SUMMING THE
C SERIES IN TUE DENOMINATOR OF THE ERLANG B EQUATICN
C
C

REAL*8 FACTOR
ER =((MIN11/60.)/22.)*.17
WpITE (11,100) EL
WRITE (13,101) ERi
CAL ASK ('HOUR THE FOLLOWING NUMBERS OF LINES WILL
CALL ASK ('GIVE THE FOLLOWING GRADES OF SERVICE.
CALL ASK ('EXA£ELE: GRADE OF SERVICE = 0.050 MEANS
CALL ASK('5 OUT OF 100 ATTEMPTED CALLS ARE NOT
CALL ASK ('COMPLETED.)
CALL ASK ('
X=O.
DO 10 N=i 999
X=X+ (ERL*4N/FACTOR (N)
E= (ERL**N/FACTCE (Nb))/ (+ X)IF(B.GT..3)GO TC I0
IF(B.LT..0 0) GC TO 20
WRITE (11,102) NE
WRITE 13,102) N,E

10 CCVTI UE
20 CCNTINUE
100 FORMAT(///iX 'EASED ON IF5 2 1 ERLANGS DURING THE BUSY HOUR THE F

-OLLOWING',/i, 'EUMBER OF LINES WILL GIVE THE FCLLCWING GRADES OF S
"ERVICE ' /iX , (EXAMPLE: GRADE OF SERVICE = 0.050 MEANS 5 OUT OF 10
-O'/X 'ATTEMPTEE CALLS ARE NOT COMPLETED.) B

101 FORMhA (//1X,'BASED ON ',F5.2,, ERLANGS DUING)THE BUSY)
102 FORMAT(TX,'NUMBER OF LINES = ',13,3X,'GRADE OF SERVICE = 1,F5.3)

RETURN
ENE
FUtCTION FACTOF I)

C
C THIS FUNCTION CACULATES FACTORIALS FOR USE IN SUBROUTINE LIOZS
C
C

REAL*e FACTOR
F ACTOR=1.
DO 10 N=1,1

FACTOR = FACTOR* (N)
10 CONTINUE

FETURN
ENr

S EJ E CT
SUEROUTINE CALC2(NLINES .STEPC RSTEPP REGION MIN1l1MIN12 .IN13,-CSUMIA,CSUMlBMl 211, MIN,21 SIH231, II212,MIh222,MIN232,ESUM22

-MIN311 MIN321,MIN331, MIN31'.,MIN322,MIN332,IN313,MIN323.MIN333,
-CSUM3f ,

C
C THIS SUBROUTINE CALCULATES THE COST OF ALL CALLS IF THEY WERE MADE
C VIA AT&T WATS (CURRENT AND PROPOSED TARIFF RATES , P CI WATS AND
C DIRECT SPRINT (EASED ON THE AVERAGE TIME PER ACCESS LINE PEA RATE
C rEsIOC).
C
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C RATES USED IN THIS SUBROUTINE ARE FROM THE FOLLOWING TARIFFS:
C
C AT&T WATS (CURBENT RATES)
C
C AMERICAN TEIEPHONE AND TELEGRAPH CO. TARIFF FCC NO. 259,
C EP 13-14.1, 1 JAN 1984.
C
C AI67 EATS (PROICSED RATES)
C
C AT&T COMMUNICATIONS TARIFF FCC NO 2 PP 74-75 ISSUED
C 3 OCT 19E-, EFFECTIVE DATE POSTPONED INDEFINITELY.
C
C MCI WATS
C
C MCI TELECOMMUNICATIONS CORPORATION TARIFF FCC NO.1, PF 19.6-
C 19.7, 1 PER 1983.
C
C DIBECI SPRINT
C
C GTE SPRINT CCMMUNICATIONS CORPORATION TARIFF FCC NO. 10, PP 42-
C 49, 5 JAN 1984.
C
C

C
C MEIHCDS OF APEIIING THE TARIFFS ARE DESCRIBED EELCW.
C
C AT&T EATS MEASURES THE DURATION OF A CALL IN ONE SECOND INCREMENTS,
C MCI VATS USES THIRTY SECCND INCRESENTS, AND DIRECI SPRINT USES SIX
C SECCND INCREdENIS. ALL THREE OF THESE SERVICES HAVE A ONE MINUTE
C EINIMUM AVERAGE TIME REQUIREMENT. ALSO, ALL THREE HAVE THE SAME
C PCINTS AT WHICH THE RATES TAPER 15 ,0 AND 80 HCURS (OR EQUIV-
C ALENT MINUTES) COSTS ARE CALCULATD BSED ON AVERAGE USE RERS LINE
C PER RATE PERIOD. IN CTHER WORDS, THE TOTAL USAGE IV EACH RATE
C PEFIOE FOR ALL LINES (WATS LINES OR DALS) IS DIVIDED BY THE NUMBER
C CF LINES TO OBTAIN AN AVERAGE USE PER LINE PER RATE PERIOD.
C (AT&T WATS ROUNES THIS AVERAGE TO THE NEAREST TENTH OF AN HOUR.)
C MCI VATS AND DIRECT SPRINT ALSO CALCULATE THE AVERAGE FCR CALLS TO
C NEIWCFK AND NON-NETWORK CITIES. THE AVERAGE USE FER LINE PER RATE
C PEFIOL AND THE PER LINE MONTHLY RECURRING CHhFGES ARE USED TO
C CALCULATE THE CCST PER LINE. THE COST PER LINE IS MULTIPLIED BY
C TEE TOTAL NUMBER OF LINES TO OBTAIN THE TOTAL COST.
C

C
C TEE RESULTS OF IHESE CALCULATIONS WILL EE LARGER THAN ACTUAL FOP
C IHE SERVICES THAT ARE BIILED IN LESS THAN ONE MINUTE INCREMENTS.
C (IN CTHER WORDS COSTS FOR THE CALLS WOULD BE IESS THAN THESE
C CAICUIATIONS WC6LD INDICATE.)
C
C IF ElACT LENGTH OF CALL CATA IS AVAILABLE THIS SUBROUTINE WILL
C NEED TO BE CHANGED SINCE AT&T WATS BILLS CALLS IN ONE SECOND
C INCREMENTS DIRECT SPRINT EILLS CALLS IN SIX SECO:D INCREAENrS,
C AND MCI WATS BILLS CALLS IN THIRTY SECOND INCREMENTS.
C

C
C VAFIAELE DEFINITICNS
C
c C-.7X - CCST OF C'TT

C 1Sc DIGIT - CARRIER
C 1 - AT&T
C 2 - MCI
C 3 - GTE SFI'T
C 2ND DIGIT - PATE PERICD
C 1 - BUSINESS DAY
C 2 - EVENISG
C 3 - NIGHT AND WEEKEND
C 3RE DIGIT - NETWORX/NCN-NETWORK
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C 1 - TO nTWopK cITy
2 - To 'J(N-NE"WCRK CITY

C 3 - TO ALASKA OR HAWAII NON-NETWORK CITY (GTE SPRINT CNLY)
C NO 30D DIGIT - ATST WATS (CURRENT RATES)
C A - AT&T WATS (PROFOSED RATES)
C
C CMiFCA - MONTHIY RECURRING CHARGES FOR AT&T WATS (CURPENT RATES)
C CMFClB - MCNTHIY RECURRING CHARGES FOR ATGT WATS (PROPOSED PATES)
C CMFC2E - MONTHIY RECURRING CHARGES FOR MCI WATS
C CMFC3e - MONTHLY RECURRING CHARGES FOR DIRECT SPRINT
C
C CSUM1A - SUM OF COSTS OF CALLS MADE VIA AT&T WATS (CURRENT FATES)
C CSCM12 - SUM CE CCSTS OF CALLS MADE VIA AT&T WATS (PROPOSED RATES)
C CSUM2E - SUM Of COSTS OF CALLS MADE VIA MCI WATS
C CSUM3E - SUM OF COSTS OF CALLS IADE VIA DIRECT SRRIET
C
C HR11 - AVERAGE TIAK (IN HCUPS) PER ACCESS LINE FC LAY RATE

^ "FT TCD C ALL.
C HP12 - AVERAGE TIM"E (IN ROURS) PER ACCESS LINE FCF EVENING FATE
C PERIOD CALLS
C HR13 - AVERAGE TIME (IN HOURS) PER ACCESS LINE FCR NIGHT AND
C WEEKEND FATE PEPICD CALLS
C
C MXX - AVERAGE TIME (IN MAINUTES) PER ACCESS LINE
C 1ST DIGIT - CARRI ER
C 2 - MCI
C 3 - GTE SPRINT
C 2Nr DIGIT - FATE PERICD
C 1 - BUSINESS DAY
C 2 - EVENING
C 3 - NIGHT AND WEEKEND
C 3Rr DIGIT - NETWORK/NCN-NETWORK
C 1 - TO NETWORK CITY
C 2 - TO NCN-NETWCRK CITY
C 3 - TO ALASKA OR HAWAII NON-NETWORK CITY (GTE SPRINT CNLYJ
C
C MINXXX - SUM OF MINUTES
C 1ST DIGIT - CARRIER
C 1 - AT&T
C 2 - MCI
C 3 - GTE SERINT
C 2ND DIGIT - FATE PERICD
C 1 - BUSINESS DAY
C 2 - EVENING
C 3 - NIGHT AND WEEKEND
C 3RD DIGIT - NETWORE/NCN-NETWORK
C 1 - TO NETWORK CITY
C 2 - TO NCN-NETWCRK CITY
C 3 - TO ALASKA OR HAWAII NON-NETWORK CITY (GTE SPRINT CNLY)
C NO 3RD DIGIT - AT&T
C
C NLINES - NUMBEF OF ACCESS LINES
C
C RAIEIX - RATE FCR AT&T WATS
C 1ST DIGIT - FATE PERICD
C 1 - BUSINESS DAY
C 2 - EVENING
C 3 - NIGHT AND WEEKEND
C 2ND DIGIT - INTERVAL CF OF TOTAL USArE TIME
C 1 - 15 HRS
c 2 - 25 HFS
C 3 - 4O0 HES
c 4 - 80 HFS
C NO 2ND DIGIT - NIGHT AND WEEKEND RATE
C
C R3XXX - RATE FCF DIRECT SPRINT
C 1ST DIGIT - PATE PERICD
C I - BUSINESS DAY
C 2 - EVENING

189



C 3 - NIGHT AND WEEKEND
C 2NE DIGIT - NON-IETWORK, OR ALASKA OR HAWAII NCN-NETWORK CITY
C 2 - NON-NETWORK
C 3 - ALASKA OR HAWAII NON-NETWORK CITY
C 3RC DIGIT - INTERVAL OF OF TOTAL USAGE TIME
C A - 900 MIN
C B - 1500 MIN
C C - 2400 rIN
C D - 4800 IN
C NO 3RD DIGIT - NIGHT AND WEEKEND RATE
C
C REGION - GEOGRAPHICAL AREA IN WHICH DIRECT SPRINT CALLS ARE
C ORIGINATED
C
C RS'EEC - RATE STEP (CURRENT AT&T WATS TARIFF)
C
C PSIEPP - RATE STEP (PROPCSED AT&T WATS TARIFF)
C
C lTEl - TIME INTERVAL - 15 HRS OR 900 MIN
C IIME2 - TIME INTERVAL - 25 HRS OR 1500 MIN
C TIME3 - TIME INTERVAL - 15 HRS OR 2400 MIN
C TIME4 - TIME INTERVAL - 15 HRS OR 4800 MIN
C
C

INTEGER RSTEPC, STSPP REGION
REAL M21 1, M221,M231,M212,,i222,M232,M311 ,M321,M331,M312,1N322,M332,-M-,3 3,323, M333DIMENSION IN31(4),MIN_ ,23(4),M1N333 (4)

C313=C323=C333=0.0C3=0.0
CSUM 1A=CSUM1 B=CSUM2B=CSUM3E =.0

C********** AT&T MAS ** ********************** ****** *V$**A******
C

C****SCALCULATION OF AVERAGE TIME (IN HOURS) PER WATS L:NE*************S*
C

HR11l(IN11/60.) /NLINES
HR12= (MIN12/60.)/NLINES
HP13= (MIN13/60.)/NLINES

C
C DESIGNATION OF TIME INTERVALS (IN HOURS) FOR AT&I WATS CALCULACICNS
C
C

TIME1=15.
TIME2=25.
TIME3=4O.
TIME4=80.

C********** AT&T WATS (CURRENT RATES) .$********.$'.$*************C
C THE FCLLOWING <IF> STATEMENTS DEFINE THE RATES TC BE USED IN THE
C CALCULATION BASED ON THE INPUT VALUE OF RSTFPC.
C
C

CMBC1A=3 1. 65
C

IF(jRSTEPC.EQ. 1)THENiRATE11=23.36RATE12=21.32RAE13=18.69
RAIEIU=15.81RAE125.57RATE22=3.86;RAT23=2.15;RATE2 = O.2£;
RAIE3=8. 39 ;END IF

C

190



IF(PSTEPCEQ20THEN ATW1 l2S.q2iRArE12=22.98*RATE1=20 its
RATE1L&=17. 0t RATE21=I6.78;RiATE224 4. 94; RATE2J3.09;RATE2L=i1 .08;
RATEJ=9.04;END IF

C
IF(ESTEPC. EQ.21)THENI;RATE11=26.96-RATE12-23 99RATE1J=21 3*1RA IE14=177 79RA2E21=17.52;RATE22=iS.59; RATE23i 3.67;RAT2L4= 1.56;
RA'E3=9.44;END IF

C
IF(RSTEPC.EQ .22)THEN;RTE1129.04;RATE122S.85-RA2E13=22.65
RATE1LS=19.17 FRAIE21=18.88;HArE 216.80;RATE23=l4.72;RATB24=i2.U6;
RAIE=10.16&END IF

C*****COST CALCEJTATICN FOR DAY RATE PERIOD CALLS*************************
C

IF (HR11. LE.TIME I)C1I1IA=HP1I1I*RATE1l1
1F 4 8811.GT.TINF1.AND.HR11.LE.TIt iE3)C11A1=(HR11TI E1)*RATE12)

I (HR11l.GT.TIMI-2.AND. HR11.LF.TIME4) Cl1A=((HR11-TIME3) *RATE13)
-+o.(TINE2* RATE12)4(TI9E 1*RAT E11IF (HR 11.GT.TI EI1Q C11A= ( (HR1 1- TI IEL) *RATE1LI) + (TINE 3t RATE 13)
-+(1fl9E2*RAEli ~ TIE A M

C*****CCST CALCULATICN FOR EVENING RATE PERIOD CALLS*********************
C

IF (HR 12. L E.TIN! 1) C 12A =HP 12*PATE21
IF (H8-212.GT.TIhEl.AND. 19R12. LE.TIME3)0C12A=((HF12-TINE1) *RATE22)

-. IIM(HRATETIM LaN.MHR12.LE.TI3E4)c12'A=(HR1-TIE3)*ATE23)

-+ (TINE2*RATE22) 4 (TIS 1*BRATE21)
IF (P 1. G .TME4 C1A=(HR 12-TImEs) *PATE2U) +(TIME3*RATE23)

-+ (21NE2*RATE22) + (TIME 1*ATE21)

C*****COST CALCOLATICH FOR NIGHT AND WEEKEND RATE PEW-IOD CALLS***********
C

C 12A= Hi 3*RAT E 2

C*****SUE OF COSTS 13 ALL RATE PROS*****************
C

CSC!MI1A=(C1 1A+C12A+C13A+CMHC1A) *NLINES

C****.t*~AT&T WAIF (PROPOSED RATES) ****************
C
C THE FCLLOWIIG <IF> STATEMENTS DEFINE THE RATES TC PE USED IN THE
C CALCULATION BASED CN THE INPUT VALUE OF RSTEPP.
C

CMEC1E=56. 65
C

IFIRSEFP. EQ. 14hTHE1.A'E119.40R9ATW12=17 27 RATE13=15.15;
RATE 14=12. 81 :RAE21&I 2.62; RATE22i 1.23!;RATE23 . 84;FATE24=8.33;
HA1E3=6.74;END IF

C
IrfISTEPP:EQ iMTHENFAT1ii96SOKATE12iL7U$RATEi3=iS.30;

RATEJ=6.81;END IF

1F(RSTEPP.EQ.1E)THEN.iPATr11=19.83. -ATr12=17.6tRiATE13=1E i*7
RA'IE1U=13. 09-RAT'21 , ±;A.Z 2= i1L 8; RAT E3i0.Ob;RATE2LV8i.51:
RATE=6. 89:ED IF

C
IF(RSTEPP.EQ17)THEN;RATE11h2O.QfPRAIE12=17.8%RA'13W15.65
RAIE14=13.23 ;RATE21=13.03;PATE 2l1.61;RATE232iO.171 2B~utL.61:
RAIE6. 97 ;END IF
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C
IF'BTP. Q) THEN. RAT!11=20.45*RATE12.18.19BRATE13-15.95

I~A~E11I13iRh!221 13.30;BATE22i1.82:RAT23-O.37;RAT24a1.75A713*7.11EfD IF

C*****COST CALCULATICI FOR CAY RATE PERIOD CLS************

Ii] HR ll.LE.TIHI1) Cim SRI 1*R&TEi I
IF HR11.GT.ThNhl.AND.HRil.LE.TIIE3)Clli((HR11-TIN~i)*RATE12)
-4411NEi*RITE11
I F(HRi1.GT.Th51113.AND.HR11.LE.TINE4)C11n((HR11-11113)*RATEi3)
I* 14~l IN *RATE1I4. (111E3*RATE13)

C*****CCST CALCIJLATICN FOR EVENING RATE PERIOD CALLS*********************
C

I1( HRi2LE.TIH!1)C12mHRi2*RATE2i
IF HH1Z.:GT.TINZi.AND.HRi2.LE.TIRE3)C12-((HR12-TINEi)*RA1E22)

-+ INI1*RATE2i1_
I1 (HR 12.GT.TIU E..AND.8912.L.TII4)CI2-((HR12-TILIE3)*RATE23)
-+tI!N2*RATE2214(TifNB1*BhTE21)

1 1H5R12.GT.TIN 4I)C 2n 512-TE') *RATE2I).(TIHE3*RATE23)

C*****COST CALCULATICN FOR NIGHT AND WEEKEND RATE PERIOD C&LLS***********
C

Ci3inHP13*RATE3

C*****SUhE Of COSTS It ALL RATE PERIODS***********************************
C

C
C ESIGNATION Of TIRE INTERVALS (IN MINUTES~
C FOS MCI VATS AID DIRECT SPRINT CALCULATIOLS
C
C

TIE12 1 500.
TIN13=24OO.
218u4'8 00.

C

C********** MCI VATS ************************
4 C

C*****CALCULATION OF AVERAGE TIRE (IN MINUTES) PER ACCESS LINE***********
C

321' a 32 1/NUBES
322luNIN2 3 /NLIIES
M2 1- 11321 2/ILlIRS
fl222wMIN222/9LINES
1232=d1323 2/NLIIES

C
CBC2 100.

C*****COST CALCULATICN FOR DAY RATE PERIOD CALLS TO NETWOIK CITIES*******
C

11(3211.LE.TI~HI) C211sn211*.2721
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IF "211 EjII.kD.211.LE.TflE3)C211((t2l1-TIH?1)*.2420)

-*I IM!12; 21201+.(TINEI*.2721)
1145 11GT.INE4~C1 1( f211-TISE*) *.1795). (215IE3*. 2120)

C****OCOST CALCULATICI FOR EVENING RITZ PERIOD CALLS TC NETWORK CITIES***
C

IN (221.LE.TIR!1) C221uH221*.1767
IF 8221.GT.?Nh1.AND.0221.LE.TISlE3)C221in((1221-T15E1)*.1572)

+41i 13.ETND.17 !2.1 '* 221. E.TINEI)C221W((221-TIEE3) *. 1378)

-V Ifi!2*.1;12 )*JTMZ1.1

C*****COST CALCULATICS FOR RIGHT AND WEEKZND RATE PEBIOC CALLS***********
C TC NETWORK CITIES
C

C*****COST CALCULATICl FOR DAY RATE PERIOD CALLS TO VON-NETWORK CITIES***

C212=8212*.340

C***CS CkLCLAs***FR*EVNIN RAT PEIOD****s*e***.**e********
C**********.******** MC *********.***.*********** ****

C*****COST CALCULATICN FOR NI N EN RATE PERIOD Ck****************
C***************TO UCN-NETI I ITE********************

C2-i2=R232*.152

C*****SUH OF COSTS IN ALL RATE PERIODS. NETWORK AND NON-YETWOK**********
C

Cs *2uC211.C221.C231+C212+C222C232CRC2B)*LINES

C********** DIRECT SPRINT ***.******************
4 C

C****OCALCULATION OF AVERAGE TIME (IN MINUTES) PER ACCESS LINE***********
al a 5113 1/NLIVES

is! 11321/ILINES
5312u81mi3 1/gLI IS

c C31C31 00.

C****SCOST CALCUIATICY FOR DAY RATE PERIOD CALLS TO URTUORK CITIES*******
Cf X(8311.1l.TXN!2) C31 1 8311*.257

IFjE31l.GT.Thfl13.AND. 1311.LB.TXRR4)C311=((N311-TIRE3)*.222)
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NI&T ii I N!IQC311s((Nf311-TIHE#)*.194).(TINE3*.222)

C*****CCST CALCULATICI FOR EVENING RATE PERIOD CALLS TC NETWOEK CITIES***
C I (l3j1.LE.ThH1)C32332I*.I87

IF 5 .GT.TINh1.AND.32 1. LE.TIE3)C321u((N321-TIHEI)*.1651

1, 834 3iG;J133.&ND.H N21.LE.TIEI)C321s((8321-TINE3) *. 115)
1112; 1 1181*.187

C*****COST CALCULATICY FOR NIGHT AND WEEKEND RATE PERIOD CALLS$**********
C*****************ZONETWORK CTE****************

C
C3.1uN1331* .108

C*****COS'1 CALCULATICIS FOR CALLS TO NON-NETWORK CITI!S******************
C
C ID! YCLLOVING <MF STATENNTS DEFINE THE RATES TO B! USED IN THE
C CALCULATION BASED ON THE INPUT VALUE OF REGION.

C I REGON.!Q.1) 1ENR312Am.3658 R312D=.3260-R312C=.2855.
a 42D-.2415* R322A-. 3 8;3322D=.ll18;R322C=.A858;R322Dm.1570;

a IN. 2271iND i .9212A= 38161.312Bu.3395IR312C-.2976

93-2- 526 R~D IF

C*****COST CALCULATICN FOR DAY RATE PERIOD CALLS TO SON-NETWORK CITIES***
IF (N211.LE.TINT 1) C312m8312*R312A
IF 1131.GT.TINlIND. I312.LE.TIIE3)C312-((N312-TIN1)*R312B)

II TTfl.N.32LZ.TINE1)C312u((N312-TINE3)*1312C)

I)~ ~ ~ ~~' 832G,114C1: 1 - TIHE*)*R3I2D).(TIRE3*32C)

C*****COST CALCULI? ICN FOR EVENING RATE PERIOD CALLS*********************
C**** ***********TO ICN-NETUORKCTIS*****************

IF his LE.TIBh1)C322=8 2*R322A
itsgG II.ANDeN332.LE.TIHE3)C322-((8322-TINE1)*R322BI

1 832t.0 3.AND. 13 ~LE.TINE4) C322.((N322-TINE3) *!322C)
-11 111111, D.TINEI*R3Z3A

-* ~ 'jIN i*Li2If1'H 1 TN4*R322D).(TINE3R322C)
* *** * ; : * .E i t* e * 1 2 1 . E* * * * * * * * * * * * * * * * * **v*

C*:*:COS? CALCULATICI FOR NIGHT AND WEEKEND RATE P221O CALLS***********
CO* 0**************TO NON-N ETWOIK CTE***********~****

C C 3 Z218332*1332

* .,C****SCOS? CALCULATONS FOR ALASKA OR 3111.11 505-ITICAR CALLS
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C 51333=11 1333 JI) /ILI IRS R~ST
C 8 CLLOWIIG <17> STATIIEITS DEFINE THE BAESTOB USED 1N THE

C CAICULATION BASSED 0N THE VALUE 071I IN DO 1

C 231~ 1~ 1J 3.;Ji 1 i 2 C. 2 ;2 3D. 1713;
23333=.198;i1D IF 3R33

2 0 Q. 23 l40;R313 .3830;R313Cu.3357;
331:I8 0 R323fl A=,2 1;323Bu.2490;t323C..2182;3R323D.l847;
233=l07; 3ND xi IF5

1711. jq;*. EQR13. !0R33.SQ;R3 Cm3715;
R'-'Du 319 Mu: 14 ,R3 38m Bu~-. 8 3 43; R323D-.2077;-
Bi33..1693hilD.Il

C*****COST CALCU lATICI FOR CAT RATE PERIOD CLS************
C*******TO ALAS K £03 IAWAII NON-NETWORK CITIES***************************
C

It 313.LE.TIN 1) C313;R313*3313A
IF 8313.GT.TIN!.AD. 313.LTINE3)C313((N333TI31)*R3138)

I JH3.G.TliI! 3.AND.* 313.LB.TIR) C313u((1313-TIEE3)

-+ (71K5 & 3 1133)4(TIQE1*1313A I
IF48 13.GT.TI I )C313 iJ £313-TUSR) *3313D).(TI313*R313C)

cs*s.. Pl*J 13£)

C*****CO*1 CALCULATICS FOR EVENING RATE PERIC CALLS*********************
C*******;*TC ALASKA OF HAWAII NON-NETWORKCTI*************

1113 J3. LE.TIDE1) C323=B3 $3R323A
IF(3 a d Gj.T IS1.AWD.13323.LB ,TIIE3) C323-((1323-TI BE1) *B3238)
_+ (1IU!1*Rl23£)
lIjB123.GT.TIN3.AND.83323.LE.TI8B4) C323-((1323-TIO23)

+11 Tg. I 85E232 l) C3I123 (1323-TIB
14 1IE*3;1,1B) 1J4kC3l 1 13 2A Tl5j*33230)+*(T11113#3323C)

* C****COT CALCULATICU FOR NIGHT AND WEEKEND RATE PE31CE CALLS***********
C***********TO ALASKA OR HAWAII NON-NETWORKCIES***********
C

C3.33=13333*0333

C SuN O1 COSTS CALCULATED IN DO 10
C C3=C3 +C3 134C 3 2 -C333

'110 CCITINVE

C*****SUN Of COSTS IN ALL RATE PERIODS, NETWORK AND NON-UETWORK*********
CCSU13B-(C311*C3-21*C3314C312*C322*C332+C3*CSRC3B) *ILINRS

C
111011

1.95



LIST 01 UPRUYCUS

1. frcck *r~d h~.ljcmui h

2. Ivans, David S.,r I.Eoking ig . 14,11- ~.* .2r,

3. Beyr John S., and others,,, ESf~fi 2

4. jkg 2 ~j S1nzAt~

* p."c.u pp I8J

5. Kabn, 1lfred E., U.2 Economc f±2lt

6. Mathison, Stuart L. and Walker, Philipm P22 utues

a. *cGillon, Clare D. and McLauchlan, William P.,

12ASS IsiAIsu Im~AII Un±ltity. 918.

9. U.S. Federal Ccmmunications Commission, 2! , m
1959.L

*10. Kabn, 1fred I pnSc Ig.uJs _;M:

A= Intttp11 IIZ ieP19

11. U.S. Federal Ccamunications commissionRm

* H12. 19m~ -ofi 2 k2aA±uOa pp~

*13. 2=il P-ii3p T~chnolIcg 21

14. U.S. Federal Ccssunications Commission, at

196



~3Ui.I.13 FCC 2d '120, 1968.

15. USj~gjZ-atoj14sc Z112 MDnuics 21 ki--P

16 a ,up C

17. U.S. Federal Ccumunicaticns Commission, ka~a"A £aqct

18. U.S. Federal Ccamunications Commission,
GS~jg2fiCrir £3eS M, 29 FCC 2d 870,: 7

19. 1R §q-q8ka*.n idsr Dynamics 91 .3are

20. "Uby AT&T Vill Lcse a1cre Long-Distance Business,"
Buslnm Rs", F 102., February 13, 1984.

21. Shcrx, Burt and Crock, Stan, "Bell System'- Lcnq
Distarge Service Faces loss of Business to Bcst N
Ccapet trs," ILU~ Stes journi p 35, October 14I,
1980.

22. Vhite, James A., Langley, Monica, Carrington, Tim,
!9!l19ega~cy# "" Stee pLu~ 1,I Noveakter

23. "Tke Breakup of AT&T Al"11JOL1. P
24-27, November 17, 1 S63 & P

24. Sixon, Samuel 1. and Whalen, Michael J. __

111ecmffu I M~ RW*"Th QHd I'tf s

25. U.. Departmeat of Defense. e rt's ? 1

J2U.3h1 p 1. Mach30 182

*27. wNCI'1s Challen~e to AT&T is aided by Tiny lova Firm,"
* ~ ~ ~ l =2" fls 1 nzalf. p 32# June 26, 1981

28. OOC! Agrees to Buy Gear from Unit of Hughes Aircraft,"
ILU =1 I iriiul, p 8, February 4. 1983.

197



29. "!CC Study Refutes Telerhjcne Firm's Fears Owsr Some
1980. el 1 10f journal, p 3, January 10,1980.

30. "MCI to Test Cable System for Telephone Service," W'l
It-jnl i oML"J, p 8, Ncvember 19,1982.

31. Jcbnscn Leland L., M . qof R.aulat_

32. Tha-12g~~ia~u lal-gstr Xk1 RnB lfarket

33. American Telepkcae and Telegraph Co. Tariff FCC No.
26.-, 1 February 1984.

34. ATST Communications Tariff FCC No I Issued 3 Octcter
1983, Effective date pcstponed indefinitely.

35. American Telepbcne and Telegraph Co. Tariff FCC No.
259, 1 January 1984.

36. ATST Communications Tariff FCC No. 2, Issued 3 October
1983, Effective date postponed indefinitely.

37. MCI Telecommunications Corporation Tariff FCC No. 1, 1
April 1983.

38. GTI Sprint Communications Corporation Tariff FCC No.
10, 5 January 1984.

39. GTE Sprint Communications Corporation Tariff FCC No.

11, 5 January 1984.

40. Self, Robrt T  D Less, Telecca

41. Neutcn, Harry. M U11 41aerets

qjp e L=et t Z2_ e. gse (9COcau Liarary,___ oaaan 46ari

42. sanas 1e21==1 1.gusq u s
ur!f o ci ., -T- -. nF19

43. HQStrategic Aix Command/DCOU letter to HQ USA?/ROKC

J1 aect: Spcaiq Cca Cari Srvce. 21 Jui

44. Director of Government Marketing SCI
Teleccmunicatcum Corporation letter to Deputy Under
Secret try o f Cef* .so (C cinunications Command and
Ccatrop and Intelffsence)o 19 august t982?

198



45. haif. tanl Deputy Unde r 56cretary ,(Telecommn±Cat±OnS)
of 1ce or th S Scretary of Defen S leter Io DIE! CTOR4

C' DAE-C*) ' 4iU S. Ary IRCO ' a
Ccumun cations c Icion (NOP- 0id, D-IiCTOH;.CZT
(AliOK), USA? gbect: Utlzto 2f jUl~ve
26 Au gust 198 3.Sbe

46. "gg V M 1g; lag Op. cit.., p 8-20.

47. Smith. ydney to, e h9 ~ dlg"_q oxcr
anivereity Press, p 7. t&r2h Ofd

48. JIek2D 1M4 Z1learagkZ. Op.cit., p 181.

199



BIBLIOGBAPHY

BrodlilliamnJ 3., 7  ,7 7 0 5 Losing Grip on Old M~arkets,"
IQI.,Vcl 209, p7a7 ,1 Aug 190

Conel "aSpecial Carriers Face New Crises,"
Li&±zgjn.Ls VII 48,"p 79, Cctober 30, 1975.

Cunn, John F.0 9 seTlgnSiatat n h
-1=9P. Ij+ M R-nt~r I I~rw 7fiUn3TXT Saa. 7cst'§T~duaTU
-5-- c . n rT March 1980.

flowers, 4Phi ip R .,t-12 c

aan-taliaarch 1M8.

Griesirgeiervra~nk I., "Alt~rnatives in Long-rtistance
33-3 +, August 19A2. jja~ i je o 4,P
Griesiznger, Frank I., I"Mhat the ATST Breakup Means to
Management," Admiljjtrativ.2gg jj~et, Vol 43, pp 24-26+,
March Mii 2. -___

Griesirget, Frank K. "Tradeoffs in Planring Commurlcaticnks
Nej~vcjks.Nf iftJ~R1.ative In3joeent~, Vol 40, Octoier i979

Hard man, Lmnn idertisGre, "TeSeciaized

Kuehm Richard A., Q~tj:,Zfectiv2L Znecoumu iio
ABACI, 1975.

Lei eonard, 3 _ins~f he g. I.: ILUdj "d
Pol 23 atcP . h

s0y, Richard V. and Wittuann, William ff., &
rq ± B4 gmnj 2~ath#s U jdtuff-9 gaaa -scoolr.,fUntrey, CA, March 1977.

Hcgicbol, Jcbn, , Hsur of Decision at the FCC," Ildg.ronic
InaJreel, Vcl 29, ppc2-2'4., November 1970.
lead R. B. and Stark, B.J. U1R2 Q

Mosher, Lavrence, Noev Competitors with Nov Technology are
Givjga Iffi a Scare, Ic" J ournal Vol 11, p691,

Trrell, Russell N., Rut g~l SIQaf "ductid
TM alI6 u = o ea--~ arch19.

LIS. Congress, Hose omrnmttee on Interstate and foreign

200



U.S. CorgrGeu, Hos omittee on Injtei t and oel

U.S CogresoSenate# Committee on*Coms6?cl scienlce. 4nd

____ taf a T2 2~~x A opal cat~onz 622o-nalim3

U.S. Federl1 nccummications commission, A=Alu Al2SKEUe
(see year o? Interest).

U.S. 0 ff4ce of Te1.ccam 4 iCatiofl5 Polic~ _dT

201



INITIAL DISTRIBUTION LIST

No. Ccpies

1. Defense Technical Information Center 2
Camercn Station
Aliandria, V1 22314

2. Librarz, Code 0142 2
Naval Postgraduate School
Eonterey, CA 93943

3. repartment Chai-sin, Code 54 1
Department ox Adnstrative Sciences
_aval Post q raduqte school
Monterey, CA 93943

4. Professor Dan C. Boeor, Code 54Bk 2
Naval Postqraduate Schcol
Mcnterey, California 93943

5. Professor Carl S. Jones, Code 54Js 1
aval Postgraduate School

Mcnterey, CA 9.2943
6. Castain Scot L Klinjl, 2

1936 Ccatunlcaticns SKuadron
APO New York, NY 094 6

7. j~jj31' I
Pent4cn
Vashington, DC 20301

8. S.cial Assistart for Telecommunications 1
Cf0.ce of the &assstant Deputy

Under Secretary of Defense (C31)
Atntion: William Cook
3E182
sent gcn
ashngton, DC 20301

9. Ccamander, Naval Teleccumunications Command 1
(401 Hassachussetts Avenue, N. W.
Washington, DC 20390

10. EQ .CQ/SIK 1
uashnngton, DC 20330

11. EAIC-C1Z 1
...26jartment of the ArmyPentaq on
Vasbifgton, DC 20310

12. AICC/CS
Scott AFB, IL 62225

13. CCD/PXKZ13 entlon: Steve Bocci

f r f s ABI, NY 1

202



14. Ccusanding 0 er2
Western Division
Naval Facilities Engineering Command
San Bruno, CA 94066

15. Ccmtandin Off 4 cer 1
Vortbern *ivicr
Naval Facilities Engineering Command
Philadeiphia, PA 19112

16. Ccm nandij g C~ffcar1
csesapeake Diviscn
Naval Facilities Engineering Command
Vashington Navy Yard
vasbington, DC 20390

17. Ccmrander
Atlantic Divisicn
Naval Facilities1Engineering Command
Ncrfolk, VA 231

18. Ccmrandingq Officer
scuthern Divisicn
Naval Facilities Engineering Command
P.O. Box 10068
Charleston, SC 29411

19. Ccmrander
Pacific Division
Naval Facilities Enqinesring Command
Pearl Harbor, HI 96860

20. riectcr, USARCCC
Attention: CCA-ES
Ft Huachuca, AZ 85613

21. 7th.Siynal Command/CCN-OPS-PL
&%ttnt on: Don Cub'e
it Ritchie, MD 21719

22. AFCC/SA 2
Ittention: Captain ailhot
Scott APB, IL 62225

23. _AIP/CIPS 1
Vright-Patterson APB, OH 45433

24. hUL/LD I
Maxwell APB, AL 36112

25. Pub ic Works Officer 1
Public Work SDeiartment
Blg 566 Stop 39
NAS offett Field, CA 94035

26. Public gorks Detartment
lelephcne Branc
Bl~g 17 Stop 9
VAS Moffett Field, CA 94035

27. Defensq Telqphome Service-Washington
Ittepton: J. R. Anderson
Washington, DC 20310

28. SAC/DCO
Offutt APB, ME 68113

203



V

29. TAC/DC1
I-angley kPB, VI 23665

Grtfiss AFP, N7 13441

31. AT&T Ccmmunicaticsl1
Attention: Sam TV12.eson
225 Broadva Suits 1200
San Diego, c 9;101

32. HCI Telecommunications Corporation
Government flarketikig
Att rtion: Jerr GiL.son
Ejuitatle L ?~ u ~dn
82300 Greens hoj Ur ifde ,19th Floor
McLean, VA 221C.2

33. MCI Telecommunications Corporation
Attention: Peter Hainswor+h
55 Almaden Boulevard, Boom 325
San Jose, CA 95113

34. MCI Telecommunications Corporation
Attention: Ken Screnson
55 Almaden Boulevard, Room 325
San Jose, CA 95113

35. GT? Sprint Communicaticns Corporation
At-n.ion: Bud Fupert
1225 Jefferson-Cavis Highway
14th Floor
Arlington, VA 22209-4399

36. GTE Sprint Communications Ccrporation
Attention: Renee Dunn
P.O. Box 974
Eurlingame, CA 94010

37. JSIR Erad Oaw15 Autumn 92ive
Stafford, VA 22554

38. 1CDF John Brouse
Naval Space Command
Eahlgren, VA 22448

204




